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Get to the problem before 
the problem gets to you. 

Confidently detect problems with 4 times better resolution. 

Get to the heat of the problem fast with Keysight True/RThermal Imagers. Avoid an unplanned shutdown 
with this lightweight, easy-to-use handheld device. With the in-camera fine resolution of 320X240 pixels 
you'll spot issues quickly, clearly and as close as 10 cm away. That's 4 times better than competitors and at 
no added cost. You cant afford a factory shutdown, but you can afford the Keysight True/ff Thermal Imager. 
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Detector resolution 


160x1 20 (19.200 pixels) 


In -camera fine resolution 


320 x 240 (76,800 pixels) 


Temperature measurement raftge 


-20“Cto+35Ct 


-20'’Cto^*'C 


-20”Cto+1200'C 


spatial resolution (IFOV) 


3.1 mrad C2.1 mrad with fine resolution) 


Sensitivity 




0.07 Tat 30 X 





Limited time only: FREE 5 year warranty 
www.keysight.eom/find/T rue/ffimager 



For more information: Call: 18C0 11 2626 (toll free), 
(0124)229 2010 or email; tmjndia@keysight.com, 
website : www.keysight.com 
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Drop it. Douse it 

Up to 8x longer battery life than 
the competition. 

Need a high performance, high resolution digital multimeter (DMM)? 
Need adorable, general purpose DWM? Either way, Keysight has you 
covered, introducing the Keysight U1 280 and U1240C Handheld DMM 
Series. Not only are they intu itive, functional and durable, they offer truly 
outstanding battery life-up to eight times longer than its competition. 





Keysight U1 280 


Keys>ghtU1240C 




Resolution 


60j000 counts 


10,000 counts 




Battery life 


800 hours 


400 hours 





Ruggedness IP67 certifed for dust and water protection 
3-meter (10 ft.) drop test 




Get your hands on the proof 
www.keysightcom/find/U1260DMM-ad-ww 



For tnore information: Call: 1800 1 1 2929 {toll free), ( 0124 ) 229 2009 or 
email: tm_india@keysight.com 
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Agilent's Electronic Measurement Group is now Keysight Technologies. 





Hat's off to EFY 




FEEDBACK 



Your service is excellent! It encour- 
ages us to contribute DIY articles as 
well as innovative thoughts. You also 
respond to our questions and doubts. 
Hat’s off to EFY team! 

Pamarthi Kanakaraja 
Through email 
EFY. Thanks for the feedback! Your 
feedback and suggestions are ex- 
tremely important to us. 

Thank You EFY 

I am a ninth-grade student and refer 
to EFY for my school projects related 
to Internet safety, medical technol- 
ogy, robotics and more. EFY is an in- 
formative magazine. Thank you EFY! 

Ashar 
Through email 
EFY. It is our pleasure to get an email 
from a ninth-grade student who is 
benefiting from EFY. And thanks for 
sharing your feedback! We are glad 
that you find the magazine useful. 

Power Amplifier 

In Tower Amplifier for EM Transmit- 
ter’ DIY article published in Novem- 
ber 2014 issue, please mention the 
type of antenna used and also its 
construction in detail. 

Jethava Nirupa 
Through email 

The author Joy Mukherji replies: 

A 14 -wavelength ground plane an- 
tenna was used for testing at 96MHz 
and gave good results. 

Mount the antenna as high as pos- 
sible for maximum range. Construc- 
tion details are shown in Figs 1 and 2. 

Each arm is 14 -wavelength and 
consists of 12SWG-enameled copper 
wire. Different frequencies require 
different lengths of copper rods and 
12SWG central radiators. These can 
be calculated using the relationship: 
Length = 7488/F 

where F is the frequency between 
88MHz and 108MHz. 
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Fig. 1: Antenna made with aiuminium sheet 




Fig. 2: Instaiiation of aiuminium rods for 
the antenna 



for the ground plane 
antenna. The ground 
plane antennae for 
EM band are readily 
available from China 
on eBay. 

Bed Vacancy Alarm 

In ‘Bed Vacancy 
Alarm System’ DIY 
article published in 
September issue, on 
page 102, ATmega328 
with bootloader is 
mentioned in parts 
list and also in PCB, 
but ATmega328P is 
mentioned in the 
text. This is confus- 
ing because ATmeg- 
a328P and ATmega328 have differ- 
ent signatures. 

Also, in the PCB layout, foot- 
print and symbol of Schottky di- 
odes (1N5819) are wrong. It should 
be DO-41 package. And, LED2 is 
shown in green colour in circuit but 
in the PCB it is red. 

Rakesh P. 

Through email 
The author TK. Hareendran replies: 
The project was based on ATmeg- 
a328P with pre-burned Arduino 
bootloader. As per the datasheet, 
ATmega328 has a device signature 
of OxlE 0x95 0x14 and ATmeg- 



‘Spot An Error’ Award Winner 



In ‘Assistive Device for the Speech 
Impaired,’ article published in October 
issue, in the third paragraph under Circuit 
and working, the part of the sentence 
‘...thereby avoiding interferences from 
the commercially-available receivers,’ is 
wrong. The transmitters nearby will cause 
interferences, not receivers. 

Allen Mathew 

A half-wave dipole antenna can 
also be used for the sake of simplic- 
ity. Use a 75-ohm coaxial cable to 
feed the dipole and a 50-ohm coaxial 



a328P of OxlE 0x95 OxOF. 

Another difference is the process 
technology where P indicates pico- 
Power technology and is best suited 
for low-power applications. 

Normally, Arduino IDE does not 
differentiate between the two (with P 
and without P) when doing the serial 
programming. But if you are burning 
the bootloader, keep an eye out for 
this difference. Arduino Uno uses 
Atmega328P-PU as the original chip. 
EFY. Thanks for pointing out the 
mistakes in the PCB layout and 
LED colours! 
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Call Mouser before 
your boss calls you. 



With Mouser, your emergency is our 
emergency. We work hard to make sure you 
always get what you need, when you need it. 

Our local tech support and customer service 
experts around the globe are always there to 
help you out. So relax, and rely on Mouser for 
all of your component needs. 
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Q&A 



Things You 
Wanted to Know! 

What are the advantages of 
"using microcontroller (MCU) 
development boards like Arduino, 
Raspberry Pi and Beagle Bone? 

Pamarthi Kanakaraja 
Asst, professor, Andhra Pradesh 
Through email 
An MCU is a standalone 
"single-chip integrated circuit 
that contains a central processing 
unit, read only memory (ROM) to 
store the program, random access 
memory (RAM) to store variables 
used in the execution of the program 
and various input/output (I/O) buses 
like SPI, I2C and UART to connect to 
the outside world. 

As compared to MCUs, an Arduino 
simplifies the amount of hardware 
and software development needed 
to get a system functioning. Arduino 
platform is designed to give the user 
complete control of hardware. On 
software side, it provides a number 
of libraries to make programming the 
Arduino easier. Simplest of these are 
functions to control and read I/O pins 
rather than having to fiddle with bus/ 
bit masks normally used to interface 
with Atmega I/O. By using Arduino 
integrated development environment, 
you can write programs that can inter- 
face with almost limit-less hardware 
including switches, sensors, LCDs, 
other MCUs, the Internet and so on. 
Arduino hardware and software is 
open source, and the designs and soft- 
ware can be used to make projects. 

Devices like Raspberry Pi and 
Beagle Board are designed to function 
on a much higher level. With already 
integrated hardware that takes care 
of things like the ethernet, video and 
audio processing, large quantities of 
RAM and an almost unlimited amount 
of storage space, these are really mini- 
computers. You can run complete 
operating systems (OSes) like Linux 
and Android and develop programs 



within those OSes that can control 
system functions and I/Os that are 
made available. 

What is the difference be- 
"tween Bluetooth module 
(BT 24, BT 53 and HC 05) and 
Bluetooth dongle? 

Sachin Ambesange 
Latur, Maharashtra 
Through email 
Bluetooth is a standardised 
"protocol for sending and re- 
ceiving data via a 2.4GHz wireless 
link. It is a secure protocol and is 
perfect for short-range, low-power, 
low-cost, wireless transmissions be- 
tween electronic devices. 

Bluetooth modules (Fig. 1) like 
BT 24 and BT 53 are Tx-Rx pair mod- 
ules from Amp’ed radio frequency 
technology. These are used in appli- 
cations that require basic Bluetooth 
functionality. Their hardware is based 




Fig. 1: Bluetooth module Fig. 2: Bluetooth dongle 



on Cortex-M3 and Cortex-M4 micro- 
processors, respectively. Their radio 
classification is Class 2 and Class 1, 
respectively. Radio classification is 
based on the range of transmission 
and maximum transmitted power. 
Maximum range of transmission in 
Class 1 is about is 100m, whereas 
the range is limited to 10m in case 
of Class 2 radio. Both are SPI and 
I2C compatible. 

HC-05 module (Fig. 2) is Blue- 
tooth serial port protocol module, 
designed for transparent wireless 
serial connection setup. Serial port 
Bluetooth module is a fully-qualified 
Bluetooth V2.0 + EDR (enhanced data 
rate) having 3Mbps modulation with 
complete 2.4GHz radio transceiver 
and baseband. It uses CSR Bluecore 
04-External single-chip Bluetooth sys- 
tem with complementary metal-oxide 
semiconductor technology and with 



adaptive frequency hopping feature. 
It has a footprint of 12.7mm x 27mm. 
It aims to simplify the overall design/ 
development cycle. 

So bluetooth modules can be used 
as electronic devices by the user as 
per requirement. 

Bluetooth dongles are USB net- 
work adaptors that allow a computer 
to communicate with Bluetooth de- 
vices such as mobile phones, mice, 
keyboards, remotes and headsets. 
Dongles are meant for short-range 
wireless networking, typically within 
10m (33-feet) or less. If you move 
too far from the dongle, connection 
to the computer either becomes slow 
or unavailable. 

Is it possible to make an in- 
"duction heater just to produce 
enough heat to cook food by modify- 
ing the circuit of a household inverter? 
If possible, please send the procedure 
and modifications to make it. 

Soumik Dutta 
Dibrugarh, Assam 
Through email 
Yes, it is possible! A power 
"inverter is required to change 
DC power from the battery, which is 
usually 12V or 24V, to conventional 
mains alternating current AC power at 
230V. This means that you can use the 
power inverter to operate all kinds of 
domestic electrical appliances includ- 
ing an induction heater. 

Normally, an induction heater/ 
cook-top consumes energy in the 
range of l.SkW to 2kW. Most house- 
hold inverters are capable of produc- 
ing this required energy. Simply con- 
nect the inverter to a battery and plug 
the induction heater into the inverter. 
The inverter draws its power from the 
battery, which needs to be recharged. 
The battery can be recharged by a 
generator, solar panels or a battery 
charger plugged into an AC outlet. 



Answers compiled by EFY senior application en- 
gineer, Nidhi Kathuria. Letters and questions for 
publication may be addressed to Editor, Electronics 
For You, D-87/1, Okhla Industrial Area, Phase 1, New 
Delhi 110020 [e-mail: editsec@efy.in) and should 
include name and address of the sender 
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USEFUL WEBSITES 



Learning Robotics 

Robotics is the combination of mechanical, electrical, electronic engineering and computer science. 
It deals with the design, construction and operation of robots. This month we have a few online 
resources that would help you learn more about robots and robotics 



NIRAJ SAHAY 




www.robotics.org 







spectrum.ieee.org 

IEEE Spectrum magazine is the flagship publication of IEEE, the world's largest professional 
technology association. It is a monthly magazine for technology innovators, business leaders and the 
intellectually curious. Spectrum explores future technology trends and the impact of those trends on 
society and businesses. Its website has a section on robotics, contents of which have been divided 
into different categories such as DIY Robots, Artificial Intelligence, Home Robots, Humanoid Robots, 
Robotics Software, Industrial Robots, Medical Robots and Military & Space Robots. The website can 
be used for reference or learning new ideas. 



www.spectrum.ieee.org/robotics 




www.robotsbop.com/blog/en/robots/gorobotics 




www.roboticscourseware.org/courses.btml 



— 

societyofrobots.com 

The website is one of the best places to learn how to make a robot. There are several tutorials on 
building robots. It also has a discussion forum that has 1 1,600 plus members discussing around 
1 7,500 topics on robotics. There are approximately 1 21 ,000 posts in the forum. 



V 

www.societyofrobots.com 
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R&S®Spectrum Rider FPH 
Small form factor 
to handle big tasks 

The new handheld spectrum analyzerfriom Rohde&Sctiwaiz; 

I Capacitive touchscreen [ike a smartphone 
I Longest battery life (8 h) meets lightest w^eight (2.5 kg) 

I Measurements with confidence in the lab and in the field 




Want to know more? 

Visit: www.rohde'Schwarzxom/ad/spectRjm’ririer 
Email: sa]es.rsindia@Fohde-schwarzxom 



A-27 Mohan Co-Operative Industrial Estate, Mathura Road, Hew Delhi-110044, Phone; 491-11-42535400, Fax: 491-11-42535433 
Bangalore: 491-80-41780400 1 Hyderatiad: 491-40-40003200 1 Mumbai; 491-22-26743848 








TECH NEWS 



TECHNOLOGY AT YOUR SERVICE 



Researchers develop biodegradable 
displays for electronics 

Researchers at University of Missouri, USA, are on the 
verge of creating biodegradable electronics by using 
organic components in screen displays, which could 
help reduce electronic waste in the world’s landfills. 
According to Suchismita Cuba, professor in Department 
of Physics and Astronomy at MU College of Arts and 
Science, “This discovery creates the first biodegradable 
active layer in organic electronics, meaning, in principle 
we can eventually achieve full biodegradability. ” 




A theoretical simulation of the distribution of the polymer on peptide 
nanotube and an electron microscopy image of the nanocomposite 
(Image courtesy: www.phys.org) 

Cuba, along with graduate student Soma Khanra, 
collaborated with a team from Federal University of ABC 
(UFABC) in Brazil to develop organic structures that 
could be used to light handheld device screens. 

Using peptides, or proteins, they were able to 
demonstrate that these tiny structures when combined 
with a blue light- emitting polymer could successfully 
be used in displays. The scientists also discovered 
that by using peptide nanostructures, they could use 
fewer polymers. Using less to create the same blue 
light means that nanocomposites achieve almost 
85 per cent biodegradability. 

Scientists develop super-sensitive 
magnetic sensor 

A hybrid magnetic sensor that is over 200 times more 
sensitive than most commercially-available sensors has 
been developed by scientists. This paves the way for the 
development of smaller and cheaper sensors for various 
fields such as consumer electronics, information and com- 
munication technology, biotechnology and automotive. 

When an external magnetic field is applied to 
certain materials, a change in electrical resistance called 




Researchers from National University of Singapore 
(Image courtesy: www.phys.org) 



magnetoresistance, occurs as electrons are deflected. 

The sensor developed by the team led by associate 
professor Yang Hyunsoo from National University of 
Singapore, is made of graphene and boron nitride, and 
comprises a few layers of carrier-moving channels, 
each of which can be controlled by the magnetic field. 
The scientists characterised the sensor by testing it at 
various temperatures, angles of magnetic field and with 
a different pairing material. 

MIT researchers use WI-FI signals to 
capture human figure througTi walls 

In 2012, researchers at University College in London used 
a modified Wi-Fi router to detect people through walls. 
Now, in 2015, researchers at Massachusetts Institute of 
Technology’s (MIT’s) Computer Science and Artificial 
Intelligence Lab have taken the concept forward and 
developed RF-Capture that not only detects human beings 
across walls but is also capable of recreating silhouettes 
from which it would be possible to distinguish people in a 
room based on their physical characteristics. 

RF-Capture has been developed to create a rough 
image of the individual across the wall and even monitor 




RF-Capture transmits wireless signals and then analyses those reflections 
to piece together a human form (Image courtesy: www.theverge.com) 
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movement of limbs. It is installed on the opposite wall 
and is instructed to send wireless radio frequency signals 
(Wi-Fi) across a room. When signals hit an obstacle such 
as a human body, these are reflected and are captured by 
RF-Capture. It then takes some time before creating the 
silhouette because as the person walks across the room 
only certain parts of his/her body reflect the signal. 

RF-Capture captures multiple snapshots of the 
person within a certain period of time and by using a 
reconstruction algorithm (also developed by the team) 
generates a rough figure of the person from which users 
can see physical features such as head, chest arms and feet. 
It can also show how a person is standing in the room. 

World's first sonic tractor beam moves 
objects using sound waves 

Tractor beams — a term coined by sci-fi author E. E. 

Smith — have been brought to life by researchers at Uni- 
versity of Bristol and Sussex, in collaboration with a com- 
pany called UltraHaptics. Together, they have developed 
the world’s first sonic tractor beam that can not only lift 
but also move objects in thin air using sound waves. 




Tractor beam rays can grab and lift objects 
(Image courtesy: www.newskarnataka.com) 



The tractor beam makes use of high-amplitude sound 
waves to create an acoustic hologram that can pick up 
and move small objects. Not only does the technique 
manipulate objects suspended in air, these also defy 
gravity. These control several dozen loudspeakers 
individually so that an acoustic hologram is created to 
manipulate different objects in real-time without any 
physical contact. 

The researchers used 64 tiny loudspeakers that created 
high-intensity, high-pitch sound waves. The tractor beam 
surrounded the object that had a high-intensity sound and 
therefore created a force field that held the object in its 
place. By controlling sound waves, the team could rotate, 
move or hold the object almost instantly. 

The team has demonstrated three different types of 
acoustic force fields that can work as tractor beams, 
which include an acoustic force field that looks just like 
a pair of fingers or tweezers, an acoustic vortex where 
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objects are stuck-in and trapped at the core and a high- 
intensity cage that envelopes an object and holds it in 
place from all directions. 

RoboBee, a tiny robot that can fly, swim 

Scientists have designed an insect-like robot, smaller 
than a paperclip, that can both fly and swim, paving the 
way for future dual aerial-aquatic robotic vehicles. 

The biggest challenge was conflicting design 
requirements. Aerial vehicles require large airfoils like 

wings or sails 
to generate lift, 
while underwater 
vehicles need to 
minimise surface 
area to reduce 
drag. To solve this 
problem, engineers 
at Harvard 
University’s John 
A. Paulson School of Engineering and Applied Science 
(SEAS) took a clue from puffins. These birds employ 
similar flapping motions to propel themselves through 
air as through water. 

According to Kevin Chen, a graduate student at 
Harvard Microrobotics Lab at SEAS, “Through various 
theoretical, computational and experimental studies, 
we found that the mechanics of flapping propulsion are 
actually very similar in air and in water. ” 

Robot that uses artificial brain cells 
to navigate like a human 

Behaviour and interplay of two types of neurons in the 
brain gives humans and other animals the ability to nav- 
igate by building a mental map of their surroundings. 
Now, a robot has been provided with a similar cluster 
of virtual cells to help it find its own way around. This 
work could help neuroscientists understand the func- 
tioning of the brain’s navigation system. 

Researchers in Singapore simulated two types of cells 
(place and grid cells) known to be used for navigation in 
the brain and enabled a small-wheeled robot to find its 
way around. Rather than simulate the cells physically, 
they created a 2D model of the cells in software. 

Researchers had the robot roam around the 
office space, and verified that its artificial place and 
grid cells functioned in a comparable way to their 
biological counterparts. 

LCD eye lens that could restore hyperopia 

Devesh Mistry, a postgraduate research student at 
University of Leeds, is developing a new eye lens that 
could restore long-sightedness in older people. People 
above the age of 45 need reading glasses because they 
suffer from presbyopia, a condition that makes their eye 




First insect-size robot that can fly, swim 
(Image courtesy: www.bravejournal.in) 
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lenses lose elasticity and flexibility. As the lens in the 
eye becomes stiff, muscles near it begin to contract and 
cannot change the shape of the lens for bringing nearby 
objects into focus. 

Devesh Mistry’s invention needs liquid crystal (which 
is required for LCD used in TV monitors, smartphones 
and tablets), that can make the eye lenses adjust 
and focus depending on the eye muscle movement 
automatically. His research is based on developing 
synthetic replacements for a diseased lens in our eye, that 
is, intra-ocular lens implants that can bring back normal 
sight for the elderly. 

Wearable sensors could translate sign 
language into English 

Wearable sensors could one day interpret the gestures 
in sign language and translate these into English lan- 
guage, providing a solution to communication problems 
between deaf people and those who do not understand 
sign language. 




Prototype of a wearable device that can sense movement and muscle 
activity in a person’s arm (Image courtesy: www.mytechocean.com) 



Engineers at Texas A&M University, USA, are 
developing a wearable device that can sense movement 
and muscle activity in a person’s arms. It works by 
figuring out the gestures a person is making by using 
two distinct sensors: one that responds to the motion 
of the wrist and the other to the muscular movements 
in the arm. A program then wirelessly receives this 
information and converts the data into English. 

The researchers built a prototype system that could 
recognise words that people use most commonly in their 
daily conversations. They say that once the team starts 
expanding the program, they will include more words 
that are less frequently used, in order to build up a more 
substantial vocabulary. 

Genetically-engineered virus doubles 
efficiency of solar cells 

Researchers at MIT have developed a genetically-engi- 
neered virus that could help solar cells generate energy 
with nearly double efficiency. 

Plants undergo photosynthesis where these absorb 



sunlight and convert it into solar energy with almost 100 
per cent efficiency. In the case of solar panels, even the 
best can only convert about 44 per cent of the absorbed 
light into usable energy. 

One way plants achieve this efficiency is by using a 
concept called quantum weirdness that allows a particle 
to exist in more than one place at a single instant of time. 

Researchers took advantage of this quantum 
weirdness by changing viruses’ DNA, which improved 
the speed of excitons by more than 200 per cent and 
travelled at double the speed of those in existing solar 
cells, thus resulting in solar panels that could transmit 
energy with unprecedented efficiency. 

Scientists develop world's first 3D blood 
vessel bio-printer 

A Chinese company has developed the world’s first 3D 
blood vessel bio-printer, which makes it possible to pro- 
duce personalised functional organs. 

According to biotechnological company Sichuan 
Revotek Co. Ltd, based in Sichuan Province, the 
breakthrough has been achieved through its self- 
developed stem cell bio-ink technology, 3D bio-printer 
and cloud computing platform. 

James Kang, who led the programme, said that 
blood vessels that transport nutrients to organs are 
indispensable elements when creating any organs. His 
team created a novel type of bio-ink — Biosynsphere — 
whose primary goal is the personalised stem cell bio- 
printing to pave the way for organ regeneration. 

3D-printed swimsuit scrubs water pollution 

When most people swim in the ocean, they do not think 
about how they can mop up pollution as they splash 
around, but a team of researchers have created a 3D- 
printed bathing suit that could do just that. 

Engineers from University of California, USA, along 
with designers from Eray Carbajo, an architecture and 
design firm based in New York City, have designed a 
bikini swimsuit that can absorb contaminants from 
water while a person swims. The swimsuit keeps the 
materials locked up in its fabric. 

The suit has been moulded from a 3D-printed, net-like 
structure made of synthetic rubber and a reusable and 
recyclable padding made from a material called Sponge, 
which was also developed by the team four years ago. 
They were trying to create a useful technology to help 
clean up oil or chemical spills, or desalinise water. 

They created Sponge from heated sucrose (compound 
found in sugarcane) that was modified on the molecular 
level. It is highly-porous but it is also hydrophobic, which 
means it does not absorb water. If you put Sponge in an 
oil and water mixture, it will absorb the oil but not water. 
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T he rising rate of pollution, tardiness 
and a couple of other issues has led to 
numerous health issues, in particular, 
cardiac issues, asthma and dental issues, 
which are posing to be life threatening and 
life deteriorating. Besides, we often encoun- 
ter issues like imbalance in stress levels, 
emotional outbursts and physiological and 
emotional breakdown. So the trend is moving 
towards the creation of heathcare products to 
ascertain symptoms and preliminary signs of 
any disease or disorder. 

One of the major steps taken in this regard 
is by Massachusetts Institute of Technology 
Media Lab’s REDx programme, where stu- 
dents and working professionals devote their 
time and effort towards building prototypes 
in the healthcare sector. The main aim is to 
deploy these devices in India, hence the pro- 
jects worked on by the teams are customised 
according to the problems faced in India. 

Every year MIT REDx camps take place 
in Mumbai, Hyderabad and Nashik, usu- 
ally in the month of January. MIT REDx was 
founded and is being nourished by MIT Me- 
dia Lab’s Camera Culture Group, headed by 
Prof. Ramesh Raskar and mentors from the 
institute. Getting inputs from various doctors, 
hospitals and Internet sources has helped the 
teams to set goals for their respective projects 
and work in this regard. A brief of the pro- 
totypes being built is outlined in this article. 

SkinSpect. This project aims at accurate 
primary detection of skin cancer. However, its 
main purpose in India 
is to spread awareness 
o ^ -- about skin anatomy, 

skin topography and 
various other dermato- 
logical domains. 

Project DaAnt. It 
aims at detecting dental 
issues like pain in gum 
cavity, eating patterns 
by recognising facial 
and chewing patterns 
and much more. 

Project Cardio24. 
This project is aimed 
at detecting cardiovas- 
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cular problems at an early stage. The user 
wears a belt around chest, which records ECG 
signals more precisely as it is placed near the 
source. Data is transferred wirelessly to an 
online portal accessible by both the doctor 
and anyone having access to the patient’s ac- 
count. An algorithm then verifies any irregu- 
larity in the ECG pattern to indicate various 
disorders, which is an early-warning sign. 

Project LightEar. This project is aimed 
at providing information regarding detection 
signs of ENT-related disorders by 3D imaging 
the ear. Conventionally, the ENT specialist 
looks into the ear of the patient for check-up. 
But this method has been proven inaccurate 
and tedious, especially when it comes to 
checking a child’s ear. This project eradicates 
such issues as it uses a device that looks like 
a headphone and is user-friendly. 

Project ARAM. The project is aimed at 
providing data about a person’s sleeping pat- 
terns and various other parameters that are 
recorded during a full sleep cycle. This data is 
crucial in providing information, specifically 
about heart and lung disorders. Some people 
suddenly wake up gasping for air during their 
course of sleep, which is very unhealthy. By 
using the database created, this project may 
reveal many things you were not aware of. 

Project SenseCam. The project recognises 
facial expressions and can be used to detect 
moods, emotional stress levels and physi- 
ological and psychological aspects. It can be 
used in prisons, hospitals and colleges, to 
name a few places, to study the various fac- 
tors concerning human behaviour. 

The projects mentioned above are under 
development and could soon be available in 
the market, and may or may not need ap- 
provals based on their use in India. 

From my point of view, I think it is very 
essential to provide basic medical education 
in all domains such as engineering, com- 
merce and so on. A good example would 
be Applied Biology course, which has been 
made compulsory at College of Engineer- 
ing, Pune. Initially, I felt it was useless but it 
proved to be a good combination with engi- 
neering as health is a primary concern in all 
areas of life. • 
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Augmented Reality: Where It Starts 
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E ver wondered how in Star Wars 
holographic projections were made 
for transferring messages? And in 
Iron Man, where Tony Stark plays with 
his hi-tech interactive laboratory, design- 
ing his super-cool suits and weapons? In 
both the movies, virtual projections were 
interacting with real-world characters — 
this is augmented reality (AR) . 

AR’s application in everyday life is 
on the rise. For example, when you take 
a photo on your mobile phone of an un- 
known object, there exists an application 
that tells you what that object is. How 
does this happen? 

For this to happen, there should be 
something that interacts with the real 
world and serves as a bridge to the pro- 
cessor. This is usually done by a camera. 

Now, this is an area where AR is made 
use of. There are some highly-advanced 
systems built recently, which can view 
the real world as people do, calculate the 
distance of each object that surrounds the 
system, help people build real-world ob- 
jects using 3D printing by using perceived 
data, understand where and in what posi- 
tion the device holder stands, among other 
things. Three examples for such systems 



Fig. 1: The notebook experiment 



View when 7.6cm (3-inch) book is held at arms length 




are Google Glass, Meta Augmented Reality 
glasses and Oculus Rift. This article ex- 
plores the hardware used in these systems, 
which primarily act as a source that inter- 
acts with the real world. 

Whenever you take a photo using a 
mobile phone or digital single-lens reflex 
(DSLR) camera, the image that is formed 
is in 2D format. Speaking from the per- 
spective of the camera itself, it does not 
understand the scene in 3D, as people do. 
This is because the scene is caught using 
a single camera. 

From a science perspective, in order 
to perceive the depth, or 3D sense, two 
cameras are required. This is achieved by 
a specialised camera called stereo camera. 

How the stereo camera works 

The rudimentary principle of a stereo 
camera is binocular vision, which is the 
exact same principle a human brain ap- 
plies to perceive its surroundings. Speak- 
ing of human beings, we have two eyes, 
with some distance in between, which is 
called interocular distance. Each retina 
produces a slightly different image of the 
same object. This is the primary reason 
why we are able to see things in 3D. If 
we possessed a single eye, understanding 
depth would be nearly impossible. 

Gonsider Fig. 1, where a small note- 
book, when looked at using both eyes, 
will look perfectly rectangular with 
an accurate sense of depth in it. But if 
the same notebook is held at an arm’s 
distance and viewed using, say, the left 
eye alone, then the middle part and the 
extreme-left edge could be viewed. Simi- 
larly, when viewed using the right eye 
alone, the right edge would be visible. 
When the notebook is viewed using both 
eyes, the brain stitches the images from 
both the retinas and renders a beautiful 
3D view of that same. 

Note that, this is the reason why in 
3D cinemas, without using 3D glasses, 
pictures and characters get misaligned 
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Fig. 2: A set of stereoscopic images 



In a stereo camera, there are two 
streams of data bits originating from 
two cameras. The complexity arises 
here. There are two image sensors 
focusing on a single object and the 
expectation is that, these two image 
sensors produce exactly the same 
output, meaning, the same stream 
of bits. But since the two cameras 
are separated by some distance, even 




Fig. 3: Ocuius Rift setup 



with two different colour bases (cyan 
and red). This essentially explains 
the science behind the working of a 
stereo camera. 

Constructing an image 

Based on the above principle, a ste- 
reo camera is designed to perceive 
depth using two cameras. These 
cameras are separated by a distance 
called baseline, which is nothing but 
the interocular distance. Usually this 
distance varies anywhere between 
55mm and 85mm. 

A camera is nothing but an image 
sensor, which actively converts light 
into electrical signals. This is basically 
analogue-to-digital conversion, and a 
single frame of image that is captured 
is converted into a stream of bits. 

There are many ways in which 
these bits are delivered from the im- 
age sensor. A few examples are paral- 
lel interface, low-voltage differential 
signalling (LVDS), MIPI interface and 
HiSpi interface. 



though both cameras focus on the 
same object, there is a slight differ- 
ence in both sets of outputs. Fig. 2 
shows such a set of images captured 
using a stereo camera. 

These two different streams of 
output are then fed to the processor, 
which accepts stereoscopic inputs. 
Note that, not all processors available 
in the market support stereo input. 
The processor treats this difference 
between the two images and, using 
depth-perceiving algorithms, cal- 
culates the depth or the distance at 
which that particular object is placed. 
This is the simple working principle 
of a stereo camera, which is used in a 
system like Ocuius Rift, whose com- 
plete setup is shown in Fig. 3. 

While stereo cameras are a great 
source for 3D images or videos, these 
are not the only source using which 
3D recreation is done for AR. Another 
interesting way of recreating 3D im- 
ages is using a concept called time of 
flight (ToF). • 
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S ensAiry solves a problem that might 
seem simple at a superficial level but 
eventually ends up causing a signifi- 
cant amount of trouble to millions of peo- 
ple. If you were looking at an elevator pitch 
for SensAiry, it could be this: “It enables 
people to check their vehicles’ tyre pressure 
and temperature using a smartphone.” 
Prabu Surendra, CEO, Tymtix, whose 
team built SensAiry, says that research has 
shown that vehicles with under-inflated 
tyres are three times more likely to be 
involved in a road accident. “Yet, people 
do not check the tyre pressure as often as 
they should. One reason could be to avoid 
the hassle of going to a service station and 
waiting in queue to get the tyre pressure 
back up to the recommended manufacturer 
specified levels,” he says. 



SensAiry device 




Petrol-heads could be early adopters 

If you are a car or bike enthusiast, you 
will know how important it is to maintain 
the optimal tyre pressure and tempera- 
ture to maximise 
• traction. SensAiry 

eyes and ears, so to 
say, are a tempera- 
ture and pressure 
i sensor packed to- 
gether. The rest of 
the device focuses 
on gathering data 
and comparing it 
to set thresholds 
programmed into 
the firmware to 
make the decision 
as to whether there 
is a problem that 
the user should 
know about. 

The device uses 
a coin-cell battery 
and works on a 
2.4GHz frequency, 
which enables a 
longer coverage for 



the device while measuring up to ISOpsi at 
almost 10,000rpm. 

Under normal conditions, it collects 
data and transfers it to the smartphone 
running SensAiry app, where the user can 
go through the information presented on it. 
However, if there is a situation involving, 
say, a heated-up tyre or a puncture, the 
device sends out notifications to the driver 
so that she or he can do what is necessary. 

The best part is that, what comes after 
the device gathers a lot of data. “For exam- 
ple, let’s say there is a very small puncture 
on a car tyre. Users would not be able to 
see the tyre pressure variance over a period 
of a few days, but the app collects data and 
can alert vehicle owners to these minor 
punctures that are not obvious to them,” 
explains Surendra. The product also lets 
you track multiple vehicles simultaneously. 

Essentially, what they have done here 
is data visualisation and analytics on tyre 
and pressure data. It is somewhat similar to 
what the billion-dollar company Jawbone 
has famously done with their UP series 
of bands. 

Another element that will be included 
in future models is shock detection. An 
accelerometer that senses shocks caused 
due to bumps and road problems will help 
users better estimate and even elongate 
the life of the tyre by making sure they are 
taking care by keeping the tyre properly 
inflated. It will also help them properly 
maintain the tyre pressure during dry and 
rainy months when it is recommended to 
slightly decrease or increase the pressure 
to maximise performance. 

The accelerometer can also help users 
judge the performance of the suspension 
setup. If they have spent a bomb on getting 
Koni, Bilstein or Tien shocks for their cars, 
they can use this app to follow up on the 
installation to track how shock-data chang- 
es for the car while running on the same 
strip before and after suspension upgrade. 

What Surendra is more excited about 
is the potential to use the data flowing in 
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from a large number of SensAiry- 
enabled vehicles to judge the road 
conditions of different cities. This 
idea has the potential to change the 
way we think about judging road 
quality in cities. 

How it stacks up to the 
alternatives 

There are a lot of alternative tyre 
pressure-monitoring systems 
(TPMSes) in the market where they 
connect a gadget on the tyre and 
a small display is mounted on the 
dashboard through which you can 
see data on tyre pressure. In high-end 
vehicles this could be integrated to 
the vehicle’s stock infotainment sys- 
tem, too. But these solutions require 
vehicle owners to be inside their ve- 
hicles to check tyre pressure, which 
is not a requirement for SensAiry. 

One unique challenge that none 
of the existing solutions for non- 
luxury vehicles solve is that these do 
not alert you about a tyre puncture 
or critically-low tyre pressure until 
you are near the car or turn on the 
ignition. The problem here is that it 
makes the situation ripe for that un- 
fortunate day where you are greeted 
by a flat tyre while hurrying to your 
office in a jacket and trousers. 

A more significant benefit is for 
fleet-management companies that 
have long trailers or road trains with 
a large number of tyres at complex 



locations. Some might have multi- 
axle tyres where there are eight tyres 
at one point in a bus. Then there are 
lorries with 64 tyres — imagine the 
pain of installing a normal TPMS. 

Design challenges 

Tyres on any vehicle face some 
very extreme conditions, so placing 
your components inside these is a 
technically-challenging aspect of 
their design. In fact, some people say 
that this is exactly the place where 
an electronic system should not 
be installed. 

Breaking out of enclosure prob- 
lems. Surendra explains, “One of our 
earliest problems was that we were 
unable to fit the sensing system to 
properly measure pressure in a feasi- 
ble way. We could get it in, through 
a laborious process, but it would not 
make sense to do it from a customer 
standpoint or even allow us to do a 
proper demonstration. So while we 
were trying to figure this out, one of 
our sensor vendor’s chief research 
and development person invited me 
over and showed the facilities that 
they have. It was during this tour that 
I discovered the kind of test setup we 
actually needed to build the product 
we had in mind.” 

Another problem that they had 
was that the enclosure was built out 
of aluminium. Now, aluminium has 
this problem that it absorbs all sig- 



nals due to it acting like a Faraday’s 
cage. When they placed the sensor 
inside it, no signals could make their 
way out of the device. “The team 
was very disappointed when this 
happened,” says Surendra. “While 
we were trying to figure out how to 
solve this problem, we came upon a 
material that had the characteristics 
of ABS plastic and did not absorb 
the signals that our device needed 
to transmit.” 

The omnipresent battery life 
problem. Battery life is another area 
where they did some tuning and re- 
visions to come up with the perfect 
sauce. For instance, they designed a 
range extender in the device that has 
the consequence of reducing battery 
life. So what they did was modify the 
device so that it only activates the 
extender when it is really needed, 
like in the case of a puncture where 
the car needs to alert the user as 
early as possible. 

Another event that deactivates 
the range extender is when the car 
is moving. So they used the acceler- 
ometer to figure out if the car was 
moving and deactivate it if it was. It 
also changes the frequency of testing 
depending on different times of the 
day or usage history. They eventu- 
ally left the range extender out of 
the first version of the product to 
control cost, but there is a good 
chance that it would show up in a 
future version. 

“Testing is one area where I am 
facing a challenge. Normal tyres 
can only handle up to SOpsi of pres- 
sure, but I needed to test the sensor 
at 1 SOpsi to make sure it works in 
heavy-duty tyres. I also needed to 
test the sensors while running at 
10,000rpm. So what I did was to 
get access to a dynamometer; it was 
pretty expensive in our case since we 
need to constantly try and improve 
the system. We are now trying to set 
up a custom jig to get this done. We 
might go for a gyroscope instead of 
an accelerometer for suspension and 
wheel-alignment issues in a future 
product,” explains Surendra. • 
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H ow should an engineer go about 
adopting the right soldering 
method? This is probably a 
question that most electronics engineers 
face at least once in their lives. The first 
thing that needs to be done is selecting 
the soldering method best suited to an 
application by considering the pros and 
cons of each soldering method, as well 
as the heat resistance of the surface- 
mount device. 

Soldering methods are broadly divided 
into the partial-heating method and the 
total-heating method. While heat is ap- 
plied to the components’ leads and print- 
ed wiring boards (PWBs) in a localised 
manner in the former, the latter sees heat 
being applied to the entire board. This 
means that partial heating involves less 
heat stress on the device and PWB, but is 
unsuitable for large-volume production. 
Therefore this method is mainly used to 
correct soldering or for devices with low 
heat resistance. 

The total-heating method is excellent 
in terms of productivity and running cost, 
but it can place considerable heat stress 
on the semiconductor device and board. 
In both cases, engineers should learn to 
validate the process with respect to the 
job they intend to carry out. 



T»lar^ 



Fig. 1: Selecting the right soldering tip 




Fig. 2: Correct positioning of the solder tip 



Partial-heating method: 

Hand soldering 

Selecting the right soldering tip and iron. 

This is something that needs to be practi- 
cally validated according to the nature of 
the job and components used. The job di- 
mension and tip dimension, which is about 
0.5mm to 5.0mm wide, with different types 
of shapes like C type (round chamber 
shape) or D type (flat screwdriver type), 
need to be selected. Proximity of other 
components also needs to be considered. 
See Fig. 1 for clarity. 

Thermal effects. Controlling the solder- 
ing iron tip temperature using the controls 
available on the soldering equipment is 
not the key element in soldering. The key 
element is in controlling the heat cycle of 
the work in terms of how fast it gets hot, 
how hot it gets and how long it stays hot 
for reliable solder connections. 

Engineers should also learn about pro- 
cess validation of the soldering process 
with respect to job dimension, tip dimen- 
sion, solder-wire dimension and tempera- 
ture. Based on validation results and the 
operator’s speed of performing soldering, 
temperature should be set between the 
minimum and maximum range of validated 
temperature for a particular job. 

Maintaining the soldering tips. The 
optimum temperature at which proper 
soldering takes place should be set so 
that overheating is avoided. When the 
tip is cleaned on the sponge, the sponge 
should have only moisture; water should 
not drop from the sponge while squeezing 
it and you should only feel the moistness. 
Hence, it should be moistened to that 
level periodically. 

Solder tips should not be rubbed or 
sharpened with a hard surface nor should 
these be tapped on the table. The handle 
set must always be kept with the tip in the 
stand when not in use, preferably with the 
tip covered in solder. Almost every day. 
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PWB versus PCB 



Printed wiring board (PWB). The 

copper clad board that is unstuffed with 
components is known as a PWB. 

Printed circuit board (PCB). When the 
above said board is stuffed with components 
and it starts functioning as a circuit, it is 
known as a PCB. 

the tip should be removed from the 
element, followed by cleaning the 
element with a dry soft cloth and re- 
fitting the tip. 

Reducing the occurrence of sol- 
der balls and other defects. The hot 
solder tip should not touch the solder 
wire while soldering a joint. The sol- 
der wire should be kept on one side of 
the job and the tip on the other side 
or on a different location on the job 
but as close as possible. This should 
be practiced in order to avoid the oc- 
currence of solder balls. 

Precautions. Some components, 
such as transistors, can get damaged 
by heat when soldering. It is wise to 
use a heat-sink clipped to the lead 
between the joint and component 
body, as shown in Fig. 3. You can buy 
a special tool, but a standard crocodile 
clip works just as well and is cheaper! 

Ensuring reliable solder connec- 
tions. Reliable solder connections 
can only be accomplished with truly- 
cleaned surfaces of copper pads and 
component leads. But usually the 
pads and component leads may be 
contaminated due to the film of oxide 
layer formed over their surfaces. This 
could cause poor soldering. Hence, 
before performing a soldering process, 
one needs to ensure the cleanliness of 
the surfaces. 

For this purpose, fluxes are used. 
These consist of natural or synthetic 
rosins as well as chemical additives 
called activators. It is the function 
of these fluxes to remove oxides and 
keep these removed during the solder- 
ing operation. This is accomplished 
by the flux action, which is very cor- 
rosive at solder-melt temperatures 
and accounts for the flux’s ability to 
rapidly remove metal oxides. 

In its unheated state, however. 




Fig. 3: A crocodile clip holding the heat-sink 
in place 



rosin flux is non-corrosive and non- 
conductive and thus will not affect 
the circuitry. It is the fluxing action 
of removing oxides and carrying 
these away as well as preventing the 
reformation of new oxides that allows 
the solder to form the desired inter- 
metallic bond. 

Total-heatinp method: 

Wave soldering and 
SMT reflow soldering 

Parameters for validation. In this 
process, parameters to be considered 
for validation are pre-heating tem- 
perature, flux (clean or no -clean flux 
as appropriate) level and its level of 
foam generation, solder combination 
of tin (Sn) and lead (Pb), solder lev- 
el, its temperature and level of wave 
generation. Last, but not the least, is 
conveyer speed. 

Pre-heating is required to avoid 
thermal shock and get better clean- 
ing during flux contact, which, in 
turn, gets better solderability. Op- 
timum levels of flux contacts help 
avoid formation of solder balls and 
allow for better solderability with 
proper wetting. 

In the reflow soldering process, 
parameters to be considered for 
validation are size of the pad and 
selection of solder paste grain sizes. 
For instance, a smaller-size pad will 
require an appropriate amount of 
solder paste having solder powder 
with smaller particle diameters. Other 
parameters include temperature 
profiling throughout the reflow oven 
at different stages and the speed of 
the conveyor. 

Profile stages of an SMT reflow 
process. The four profile stages of an 



SMT reflow process are pre-heat, pre- 
reflow, reflow and cooling. 

Pre-heat This phase conditions the 
PCB assembly before the actual reflow 
takes place on the pad. It removes dirt 
and oxides by the volatile flux action 
(flux compound present in the solder 
paste itself depends on the selected 
solder paste) and reduces thermal 
shock to the PCB assembly. 

Pre-reflow. In this phase, surfaces 
(the pad and components) are pre- 
pared to get joined by removal of dirt 
or oxide layers and other impurities 
present in the solder paste. 

Reflow. This is where the ac- 
tual reflow of the solder alloy cre- 
ates the mechanical and electrical 
bond through the formation of 
solder (tin-lead) and copper inter- 
metallic bonding. 

Cooling. This phase is impor- 
tant because formation of the grain 
structure of the solder joint happens 
now. Most reliable solder joints are 
achieved by the appropriate cooling 
rate set by proper validation results. 

Reducing the possibilities of 
defects. When validations are inef- 
fective, these give rise to pin holes or 
blow holes, poor wetting, cracks, less 
or excess solder, among other issues 
related to soldering. Other defects are 
component failure due to high solder- 
ing temperature or sustained heat 
transfer due to low conveyor speed. 
However, a good visual inspection 
and touch-up by hand soldering can 
avoid residual defects after setting up 
a proper validated process. 

Possible defects in the reflow 
soldering process include voids due 
to poor cleaning action on the pad 
surface and graping, which is a 
phenomenon that appears as poor 
reflow of solder particles at the top 
of the solder. Smaller components 
are also susceptible to tomb-stoning, 
wherein components get lifted from 
the pad with uneven solder paste 
filled underneath. 

Higher temperature and long sus- 
tenance of heat makes components 
susceptible to component failure. 
This may be immediate or latent. • 
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L ighting has come a long way, from 
flint stones and firewood to fluores- 
cent lamps and now light emitting 
diodes (LEDs). Today, we continue to see 
innumerable developments in this segment, 
right from space and power saving to smart- 
ness and smart uses (to make other objects 
smart). As we draw to the end of the year, 
which the United Nations designated as 
International Year of Light and Light Based 
Technologies [www. lightZOl 5. org/Home ) , 
let us take a look at some such technologies 
and products. 



Light for the new-age farmer 



Philips’ new GrowWise indoor 
farm will revolutionise food 
production (Image courtesy: 
WWW. lighting.philips. com) 



Royal Philips, a company that has been into 
horticultural lighting for several years now, 
has recently opened GrowWise City Farm- 
ing Research Centre in the Netherlands for 
developing tailor-made LED light growth 
recipes that will help farmers to grow tasty, 
high-yielding crops indoors, all round the 
year. Their research will first focus on leafy 
vegetables, strawberries and herbs, and 
later branch out to find ways to grow more 
carbohydrate-rich crops like wheat and po- 
tatoes indoors. 

The large facility is a clean and sterile 
environment that completely blocks off 
natural light and air to exercise full control 
over the growing conditions. It has four-lay- 
ered mechanised planting racks in each of 
its eight climate rooms, which makes a total 
growing surface of 234sqm. Each plantation 
layer is equipped with connected, fully-cus- 
tomisable LEDs, including blue, red and far- 




red LEDs that are designed and formulated 
specifically for growing crops. Since LEDs 
are highly energy-efficient and produce less 
heat, these are much cooler and can be 
placed closer to the plants and positioned 
optimally for uniform illumination. 

This research of Philips is very crucial 
for future sustainability as more and more 
farming land is being engulfed by the ex- 
panding cities. Growing food indoors at 
optimal conditions with minimal effort and 
resources, and the ability to grow foods 
closer to home, will encourage more people 
to take up farming, too. 

Controlling the functioning of humans 

One of the key focus areas of this year’s 
Strategies in Light Conference held at Las 
Vegas, USA, was human-centric lighting pro- 
jects, designed to optimise or improve some 
aspects of human behaviour. Extensive 
research is being done around the world on 
how a human body responds to light expo- 
sure and how this can be used to improve 
the mental or physical state of a person. 

The Seattle Mariners’ stadium, a major 
league baseball stadium in Seattle, USA, for 
example, has fitted the home team locker 
room with new solid-state lighting that has 
features to tweak the players’ circadian 
rhythm for optimum alertness. One of the 
speakers has described methods for integrat- 
ing sensors into lighting systems to produce 
light optimised for a given activity. The non- 
invasive sensors automatically categorise oc- 
cupants’ activities and adjust the lights for 
performance improvement — of the person, 
not just the light! 

Philips SchoolVision is a similar solution 
that helps students to focus on their work, 
facilitates teachers to teach better and also 
results in energy savings for the school. Ac- 
cording to the time of the day and activity 
planned, teachers can choose between four 
modes that mimic the natural patterns of 
daylight that humans respond to. During 
a test, for example. Focus mode sets the 
light intensity to highest and the colour 
tone to cool, supporting focus and concen- 
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tration. To calm a chattering class. 
Calm mode sets a standard intensity 
level with a warm colour tone. Other 
modes include normal classes and 
energetic sessions. 

Elsewhere in the world. National 
Science Foundation, USA, has funded 
a research by Brown University, 
Rhode Island, USA, to develop light- 
ing systems that will influence kids’ 
natural circadian rhythms of sleeping 
and waking, so they can adjust to 
early morning classes in school. This 
can also help adults, especially those 
recovering from health problems, to 
sleep better. 

Mimicking suniight 

CoeLux, recently nominated by World 
Economic Forum as one of the Tech- 
nology Pioneers 2015, has invented 
an artificial skylight that can light up 
a room’s ceiling as if it were lit up by 
sunlight. Variants of the lighting sys- 
tem mimic the way sunlight appears 
at three different latitudes on Earth. 
It does this using special nano-struc- 
tured materials that scatter light from 
the LEDs, just as tiny atmospheric 
particles scatter sunlight — a phenom- 
enon known as Rayleigh’s scattering. 

This project is funded by the Eu- 
ropean Commission, as it promises 
to improve the quality of life indoors, 
in offices, hospitals and many other 
closed spaces. An organisation called 
Humanitas, for example, has installed 
CoeLux’ s sun-like lighting in its radio 
surgery department. In contrast to the 
darkness maintained in radio surgery 
bunkers to protect technicians against 
radiation, the cheery sunlight tends to 
immediately perk up patients’ moods, 
alleviating their stress and helping 
them respond better to treatments. 

Smartcars have smartlights 

Smart lighting featured in automo- 
biles are helping improve safety and 
driving comfort. One example is the 
new lighting system being developed 
by Ford. The technology combines ef- 
fective spotlighting with infrared (IR) 
cameras to draw the driver’s attention 
to potential hazards on the way. 



Differences between Aledia’s 3D LEDs and Conventional 2D LEDs 



2D (planar) LEDs 3D (microwire) LEDs 



Quantum 

wells 

N-GaN 



Sapphire 





• Small, expensive substrate 

• Slow MOCVD growth process 

(high capital expenditure) 

• High materials consumption 

• LED-specific manufacturing plants 

• Light emission area is at most the 2D area 



• Single colour on one wafer 



• Large, economical substrate 

• Fast MOCVD growth process 

(low capital expenditure) 

• Low materials consumption 

• Existing high-volume silicon wafer tabs 

• Light emission area is up to three times the 2D 

area, which is more Iight/mm2 or less current 
density and less efficiency droop 

• Multiple colours on one wafer or even on one chip 



Courtesy: Media 



At a time, the IR camera can de- 
tect up to eight pedestrians, cyclists 
or animals on the way. An in-car 
screen displays the image captured 
by the camera, highlighting the de- 
tected objects in yellow and marking 
the two riskiest ones in red. The 
smart spotlighting system also cranks 
into action immediately. Moveable 
spotlights beneath the headlights 
illuminate the people or animals 
detected by the IR camera, casting 
a line along the road to make them 
more visible. 

The same system can also be 
used to keep an eye on road signs, to 
adjust and widen the headlight beam 
at road junctions and roundabouts to 
help drivers navigate easily. 

Leading the pack of smartdevices 

When we speak of smart lighting, the 
first thing that comes to mind is con- 
nected, controllable light accessible 
through apps. However, light is also 
an enabler of smartness in other de- 
vices. One example of such a system 
is LiSense, developed recently by re- 
searchers at Dartmouth College, USA. 

LiSense is basically a system that 
enables the lights in your room to 
recognise you and your movements. 



and also to autonomously control 
other devices to make you feel com- 
fortable. For example, as soon as 
you come into your home, slump 
onto the couch and wave your hand, 
light in the living room instructs the 
air-conditioner to turn on and your 
coffee maker to start brewing. 

The team uses an advanced shad- 
ow based sensing system to recognise 
the user’s presence and gestures, and 
harnesses developments in visible 
light communications for transmit- 
ting instructions to other devices. 
Basically, information gets encoded 
as light intensity changes at high 
frequency, and since most current- 
generation smartdevices have light 
sensors, these are able to receive data 
by monitoring the changes in light. 
This happens very subtly and is not 
visible to the human eye. 

According to Xia Zhou, lead 
author of a paper on the research, 
the team wants to use smartlights to 
turn every indoor space into a cogni- 
tive space. In the future, they hope 
to make the system capable of han- 
dling more than low-level gestures 
to monitor the occupants’ behaviour, 
observe changes and may be even 
detect diseases. 
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Ford is developing a smart headlight system that can highlight pedestrians, cyclists and animals in an 
attempt to make driving at night safer (Image courtesy: http://innovationworkshop.fordpresskits.com) 



Making cities safe, eco-friendly 

According to a recent Navigant Re- 
search report, 40 per cent of a city’s 
power usage can be attributed to 
street lighting. While this is one of 
the biggest reasons compelling cor- 
porations to retrofit streetlights with 
LEDs, the ability to make these lights 
smart is also working in their favour. 
Smart street-lighting systems offer 
dashboards that provide a bird’s eye- 
view of the whole city’s lighting sys- 
tem as well as the ability to control 
it. These systems also offer various 
ways to save power by, say, switching 
off and on at programmed times. 

One step ahead is Philips Lumi- 
Motion lamp-post that combines a 
streetlight with a motion sensor to 
automatically switch on when some- 
one approaches. Such smartsystems 
can be combined with navigational 
headsets for visually-impaired peo- 
ple to help them understand their 
environment in various ways, say, by 
reconstructing their surroundings in 
sound or haptic formats. This makes 
smart streetlights cost-effective, con- 
trollable and socially-friendly, and 
saves energy, too. 

This means that the use of LED 
lights for street lighting does not end 
with retrofitting. Countries have to 
research and completely understand 
their potential to ensure that these 
benefit the society, too. 

Denmark, for example, has un- 
dertaken a study at Danish Outdoor 
Lighting Lab, or DOLL, an industrial 



park outside Copenhagen, Denmark, 
with 9km of road and bike paths fit- 
ted with smart lighting systems from 
18 companies. They are investigating 
options like controlling the system 
using iPads, making lights brighten 
when a vehicle or pedestrian ap- 
proaches, managing parking and 
transmitting information about traf- 
fic, weather or air quality. 

Adding a dimension to LEDs 

All this smart lighting requires a lot 
of LEDs. The cost at which lights 
sell today makes it seem impos- 
sible to fit the whole world with it. 
So while probing a bit into the core 
tech, we stumbled upon a four-year- 
old French company called Aledia 
that develops low-cost LEDs with 
a unique three-dimensional (3D) 
architecture. Their special WireLED 
microwire technology enables the 
manufacture of LEDs at 25 per cent 
the cost of current technologies by 
growing high-density, coaxial galli- 
um-nitride (GaN) microwires directly 
onto large-diameter silicon wafers. 
This can be done using existing com- 
plementary metal-oxide semiconduc- 
tor (CMOS) foundries. 

Aledia’s technology uses economi- 
cal silicon wafers with large diam- 
eters of 20cm or more and millions of 
vertical GaN microwires, or microrods 
with a diameter of less than one mi- 
cron are grown on each wafer. Each 
of these microwires is an LED capable 
of emitting light from all sides. Use of 
large substrates significantly brings 



down the cost of each 3D LED, com- 
pared to today’s planar ones. 

Moreover, this process also in- 
volves lesser time. The advantage 
of being able to manufacture and 
package the LEDs in existing CMOS 
facilities does away with large capital 
investments, making the new technol- 
ogy all the more attractive. 

Cost aside, WireLED chips are also 
believed to be technically superior 
because these are designed to contain 
microwires that emit light over a broad 
range of different wavelengths, making 
it possible to produce green or red LEDs 
using the same material as industry- 
standard blue GaN LEDs. By combining 
different microwires on the same chip, 
white LEDs can also be manufactured 
without using phosphors. 

Lighting without electricity 

With the amount of research and 
development happening across the 
world, it is clear that smartlights are 
the future, be it at home, in industries 
or public places. 

Much into the future, lighting might 
get even smarter — with priorities mov- 
ing away from smartness and control 
to simply saving our planet. Dutch de- 
signer Daan Roosegaarde, for example, 
has come up with a completely off-beat 
approach to public lighting. Learning 
from bioluminescence in natural sys- 
tems, he has found a way to light up 
a smart highway in the Netherlands 
using glow-in-the-dark paint as road 
markings. The special paint absorbs 
sunlight during the day to glow in the 
dark at night. In collaboration with 
State University of New York, USA, he 
has also developed a prototype plant 
containing luciferin, the compound that 
produces light in creatures like fireflies 
and jellyfish. 

With his team, he is now working 
on developing bioluminescent street 
trees that will produce a soft-green 
glow in the dark. When streetlights 
are replaced with these trees, these 
will not only work without electric- 
ity — a fact too good to be true — but 
also make the highway look like a 
scene out of a fairy tale! • 
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ome forth into the light of things, 
I let nature be your teacher,” 
wrote William Wordsworth in 
his poem from 1798 titled The Tables 
Turned. Any conspiracy theorist worth his 
salt would have loved to jump on that line 
as a prediction of what is to come. 

Today we see the Internet of Things 
weaving its magic to revolutionise light- 
ing. The latest bulbs let you adjust the in- 
tensity and colour to mimic natural light. 
These can transform from a bright white- 
yellow like the morning Sun to a warmer 
and more golden-red part of the spectrum 
in the afternoon. Or these can allow you 
to simulate an entire golden forest, which 
is what Japanese electronics component 
manufacturer ROHM did just last year. 
What is enabling all this? 



What happened to hardware 

“A lot of changes have occurred since 
last year, such as the change from emitter 
technology to chip on board technology, 
different soldering processes for differ- 
ent chip manufacturers, driver require- 
ments for various wattages and much 
more. This is a continuous process and a 
manufacturer needs to adapt according to 

ROHM Luminary 

Promenade 




this dynamic change,” say Siva Satheesh, 
managing director, and Abdul Basith, ex- 
ecutive director, Euro Lights, India. 

Belkin WeMo devices run on Qual- 
comm’s Atheros AR9331 system on chip 
(SoC) . Disney Research published a white 
paper where they discuss an innovative 
LED-to-LED communication system that 
uses the same SoC along with an 8-bit AT- 
mega328p running Visible Light Commu- 
nication (VLC) firmware and connected 
to an amplification board. It uses visible 
light to send data at a rate of up to 1kbps. 
The do-it-yourself bulbs are designed to 
interact with other gadgets that may not 
have full Wi-Fi connectivity and instead 
read data using VLC that uses visible light 
between 400THz and 800THz. 

NXP’s GreenChip iSSL and GreenChip 
iCFL bring together wireless connectiv- 
ity, energy-efficient lighting and low- 
power standby in a solution that supports 
software stacks like Zigbee and JenNet. 
JenNet-IP is a 6L0WPAN mesh-under- 
tree network with low memory foot- 
print, specifically targeting low-power 
IEEE 802.15.4 based networking for 
residential and industrial applications. 
ZigBee LightLink is a standards based 
solution targeting in-room lighting for 
residential applications. 

LEDSENSE is a new low-voltage driver 
architecture created by a company named 
Terralux. The company claims that they 
program LM-80 curve (an industry stand- 
ard that lets users evaluate LEDs) into 
each product and monitor the tempera- 
ture to ensure the LED is not overdriven 
for ambient temperature, and also ensure 
that their products comply with NEMA 
SSL6/7 dimming standards. 

Back in India, OMTRONICS Twilight 
Switch is a sunlight based automatic on/ 
off sensor that switches on at dusk and 
switches off at dawn. “Improved dimming 
is possible by Android devices, infrared 
sensors and Bluetooth controllers these 
days. You also see motion sensors based 
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“Touch the Lights!” Last year, over Christmas, ROHM heid Touch the Lights, a participatory-styie 
event. At the event, every time a person ran a fingertip aiong an instaiied touch dispiay, trees and 
cakes on the big screen wouid be decorated aiong with it 



light on/off control,” says I. Hari 
Prasad from Omtronics. 

FLYON is a lighting device being 
developed by Quantum Dots, which 
glows while floating in air without 
any wired connection. “It works on 
the amalgamation of maglev and 
Witiricity. FLYON involves lifting 
forces, electromagnetic suspen- 
sion, position sensing, magnetic 
flux, flux orientation and frequency 
of operation including Witiricity. 
Witricity power sources and cap- 
ture devices are specially designed 
magnetic resonators that efficiently 
transfer power over short distances 
via the magnetic near-field,” ex- 
plains T.A. Babu, managing director. 
Quantum Dots Technology Pvt Ltd, 
Quantum Dots. 

Plessey announced its range of 
MaGIC LED die manufactured on 
the company’s patented GaN-on- 
Silicon technology. The blue die is 
referred to in the company’s press 
release as a blue pump for its abil- 
ity to pump phosphor to a white 
colour range. 

Overall, there seems to be a 
focus on improving the communi- 
cations aspect of lighting as well 
as enabling greater precision with 
which these can be controlled. 

What happened to the controls 

A virtual home for every light 
bulb — that is what the future of 
smart lighting promises us (and 
delivering, too!). By having an In- 
ternet address for every bulb to call 
home, we gain the ability to call it 
up and control it as we please from 
anywhere across the globe through 
the Internet. 

One innovative way to control 
lights is when wearable devices get 
in on the control game, too. Misfit is 



coming up with Misfit Home Service 
that will let Misfit fitness trackers tell 
the lights when to brighten up. One 
use case is where the tracker detects 
the level of sleep of the user and uses 
lights to simulate a sunrise inside 
the bedroom. 

Sensor based lighting systems 
are now being made smarter to fit 
in with human behaviour and re- 
sponses. For instance, motion sensor 
systems that switch lights based on 
people entering the room can now 
differentiate between a pet and a 
person. These also do not switch off 
immediately when a person leaves, 
instead keep the light on for a few 
minutes as people tend to feel creepy 
when lights behind them shut off as 
they walk through a hall. 

Lutron and Insteon have had 
their lighting kits designed to work 
flawlessly with Apple’s HomeKit de- 



vices. This means users can control 
lighting by speaking to their phone 
or watch. 

Gisco Smart + Gonnected Gity 
Lighting solution combines with 
their Gity Multi Sensor Node to cre- 
ate a light-sensory network. These 
standards based systems gather a 
wide variety of data from the envi- 
ronment, including levels of humid- 
ity, GO^ and 0^, UVA and UVB light, 
particulate matter, motion and seis- 
mic activity, video, sound and more. 

There is one thing to be wary 
of, however. “The problem with 
some app based systems is that, 
whenever you are activating lights 
through a mobile phone, you are 
going through servers from different 
countries. So full dependency is on 
the server located in that country. 
This leads to a situation where ex- 
ternal firms retain control over home 
automation systems. Even big firms 
have systems supported by servers 
in certain risky countries,” explains 
Joy Biswas, product manager, 
Forbix Semicon. 

How is Forbix solving the prob- 
lem? They had designed a system in 
2007 that was supposed to be inde- 



Lighting as a service 



A company named Enlighted is offering a Global Energy Optimisation programme that 
sees it offering lighting solutions as a service to companies. Enlighted will take care of the 
upgrade costs and capital expenditure involved initially and will later collect a set rate from 
its customers depending on the saved electricity. The company guarantees savings of 10 
to 20 per cent on the energy bill. 




WWW.EFYMAG.COM 



ELECTRONICS FOR YOU | DECEMBER 2015 K¥M 





TECH FOCUS 




Knowledge 



H you ate an 
expert in your 
field of 

why not share your 
ioioededge 
with the world? 




Efectronics For You invites 
electronics professionals and 
industry experts to write articles 
on their area of expertise and 
interest from different perspectives 

Some of the topics we want 
you to write about are: 

• Photonics: Optics & 
Optoelectronics 

« Automation 

• Power Electronics 

• Components 

• Telecom 

So if you have an interesting 
topic or original article to share, 
please let us know at 

efy edi torial@efy . i n 

We would love to hear your 
good ideas too! 





pendent of these servers. They are 
now working on a better system that 
works on webmail servers, where 
triggers are sent through webmail, 
thus allowing for redundancy in the 
case of disrupted communication. 

Plugging in some smarts 

Not in the mood to build your own 
smart lighting system? There are 
some amazing products available 
that can let you plug in a smart 
lighting system into your home with- 
out having to get your hands dirty 
with code. 

Philips Hue has stepped things 
up a notch. You can now use your 
iOS phone to not just switch on 
and off bulbs, but also pick colour, 
brightness and program timing, too. 
It also lets you use If This Then That 
service to get your lighting system 
to respond to situations like flashing 
red for a call from, say, your in-laws. 

Elgato’s Avea is another Bluetooth 
Smart bulb rated at 7W and 4301m. 
Belkin has a similar functioning solu- 
tion in its WeMo branded LED bulbs. 
LIFX is a similar product but works 
on Wi-Fi instead of Bluetooth Low 
Energy. Belkin has also brought out 
a WeMo light switch that lets you 
control dumb bulbs with your phone. 

If you really want to take things 
ahead with your existing lighting and 
home electronics, then LightwaveRF 
has a solution to swap your home’s 
sockets with their Internet-enabled 
switches. GE Link is another option 
that lets you remotely control and 
sync to a connected device through 
an app called Wink. 

Those on a budget can look at 
Cree Connected LEDs, as these are 



one of the most inexpensive bets 
available. For a more all-inclusive 
integration, Lutron has a product 
named Homeworks QS that can 
control not just light but interior and 
exterior systems, audio-visual and 
heating, ventilation and air-condi- 
tioning, making it more of a home 
environment control system. In line 
with this concept, it also lets you cre- 
ate scenes, which are preset light and 
shade levels. For example, press En- 
tertain button on the keypad in your 
living room, and lights and shades 
will adjust throughout your home to 
create the pre-planned ambience. 

What will happen ta the switch 

The US Navy’s design principle, 
“Keep it simple, stupid,” is now 
repeated by many designers. What 
can be simpler than a light switch? 
No switch! 

Smart lighting is built on the 
premise that not only can you con- 
trol your lights from anywhere, you 
can also set these up such that these 
do the controlling on their own. 
That means no more fumbling for 
the light switch when you get back 
home at night, or when you make 
your way to the kitchen in the middle 
of the night. 

“There is a possibility that a 
new product that is highly inno- 
vative might not necessarily be 
cost-effective, user-friendly or eco- 
friendly. But when a new product or 
component meets these three criteria 
and satisfies customer requirements 
successfully with high satisfaction, 
then change is inevitable,” explains 
G. Jeganathan, director, GTP Equip- 
ments India Pvt Ltd. • 
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Fig. 1: FPGA prototyping 
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F ield programmable gate array (FPGA) 
prototyping, commonly referred to as 
FPGA based prototyping, application- 
specific integrated circuit (ASIG) prototyping 
or system on chip (SoG) prototyping, is the 
method to prototype SoG and ASIG designs 
on FPGAs for hardware verification and early 
software development. 

FPGA is a much faster engine for running 
the register transfer level (RTL) model. Run- 
ning an SoG design on an FPGA prototype is 
a reliable way to ensure that it is function- 
ally correct. About a third of all current SoG 
designs are fault-free during their first silicon 
pass, with nearly half of all re-spins caused 
by functional logic errors. FPGA based proto- 
typing allows speed ranges into tens of MHz 
and often offers the best cost-per-gate per 
MHz for software development and hardware 
regressions in the project phase when RTL 
becomes stable enough, so that fast turna- 
round time and hardware debug matter less. 

A single prototyping platform can provide 
verification for hardware, firmware and ap- 
plication software design functionality before 
the first silicon pastime-to-market (TTM) 
period is shrinking. It is typically limited in 
capacity and can take months to bring up 
due to modifications required in the design 
and subsequent verification. The benefit, 
once brought up, is a speed range in tens 
of MHz range that is sufficient for software 
development. 

In today’s technological-driven society, 
new products are introduced rapidly, and 
failing to have a product ready at a given 
market window can cost a company a con- 
siderable amount of revenue. If a product 
is released too late, the product could be 
rendered useless, costing the company its 
investment capital for the 
product. 

After the design pro- 
cess, FPGAs are ready 
for production, while 
standard-cell ASIGs take 
more than six months 
to reach production. To- 
day, state-of-the-art ASIG 
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prototyping and software development tools 
join software development platforms running 
reference designs with pre-packaged IP con- 
figurations. Prototyping kits are operational 
out-of-the-box, and allow hardware and 
software developers to immediately engage 
in integration and validation tasks necessary 
to ship the next great SoG design. 

With the increasing cost of mask sets and 
continuous decrease of IG size, minimising 
the number of re-spins is vital to the devel- 
opment process. Single FPGA devices can 
hold up to 20 million ASIG gates, with utili- 
sation rates of 60 per cent and FPGA systems 
promise to hold almost 100 MGs. Earlier, 
the most common hardware configuration 
on the FPGA prototyping board consisted 
between four to nine clocks, with the fastest 
clock running more than 200MHz. 

Key advantages and issues 

Prototyping is important because of high 
performance and accuracy, real-time dataflow 
and extended RTL testing and debugging. 
FPGA based prototypes offer unbeatable 
flexibility, capacity and speed. The key ad- 
vantage of FPGA based systems is speed and 
the main volume of FPGA based prototypes 
today is to enable software development and 
sub-system validation. Many benefits come 
from the co-design of prototype hardware, 
firmware and software elements that help ex- 
pedite migration from raw ASIG RTL and IP. 

From a chip perspective, at about 60 per 
cent into a project, three main issues have to 
be resolved. First, error rate in the hardware 
has to be low enough that design teams find 
confidence to commit to a tape out. 

Second, the chip has to be validated 
enough within its environment so that it 
works within the system. 

The last is that, significant portions of 
the software have to be brought up to be 
confident that software/hardware interac- 
tions work correctly. 

Abstraction levels 

Prototyping today happens at two abstrac- 
tion levels, namely, using transaction-level 
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models (TLMs) and register transfer 
level (RTL) models, using five basic 
engines. 

1. Virtual prototyping based on 
TLM models 

2. RTL simulation 

3. Emulation 

4. FPGA based prototyping 

5. Bringing up 

FPGA basic engines 

FPGA based emulators are typically 
weaker with respect to debug effi- 
ciency and turnaround time, making 
these less reactive and similar to FPGA 
based prototypes. The downside to 
standard FPGA based prototyping is 
capacity limitations as well as longer 
bring-up due to the changes that have 
to be made to map the RTL to the 
FPGAs. So only the efficient combi- 
nation of the four engines, namely, 
emulation, virtual prototyping, RTL 
simulation and FPGA based prototyp- 
ing, provides a complete solution. 

Emulation. Emulation extends 
verification to the full chip and at 
the chip-in-system level by enabling 
connections to real system environ- 
ments like PGI, USB and Ethernet. The 
main advantage of processor based 
emulation is fast turnaround time for 
bring-up, which makes it ideal for 
the project phase in which RTL is not 
quite mature yet. 

In addition, it allows multi-user 
access and excellent hardware debug 
insight in the context of real software 
that can be executed at MHz speeds, 
resulting in very efficient hardware/ 
software debug cycles. Standard soft- 
ware debuggers can be attached using 
JTAG adaptors or virtual connections. 

Virtual prototyping. Virtual pro- 
totyping can enable software develop- 
ment as early as a fortnight after the 
specification is available. It does not 
allow detailed hardware debug, which 
is the initial strength of RTL simula- 
tion. Used initially for RTL develop- 
ment, IP integration and design verifi- 
cation, RTL simulation can extend to 
the complexity of sub-systems and is a 
sign-off criterion for gate-level simula- 
tion and timing sign-off. It allows the 
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Fig. 2: Four basic engine sweet spots and scopes 
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•Speed: 1Hz-10Hz 

• Debug/visibility: Full, large dumps 

• Boot, clock/reset, basic functionality 

• Speed: 1 kHz-1 OkHz 

• Debug/visibility: Full 

• UVM random, feature testing 

•Speed: 1MHz-3MHz 

• Debug/visibility: Full but for limited time 

• System scenario, performance 

• Speed: 5MHz-50MHz 

• Debug/visibility: Very limited (100K-1K signals) 

• FW development, silicon-like testing 



Fig. 3: An exampie of how muitipie piatforms are used in 
conjunction 



fastest turnaround time for 
new RTLs, offers excellent 
hardware debug but is typ- 
ically too slow to execute 
substantial amounts of 
software. To better extend 
to sub-systems and the full 
SoG, verification accelera- 
tion moves the device un- 
der test into hardware and 
can allow enough speed 
up for bare-metal software 
development. 

The different engine 
sweet spots as an overlay on the 
main user tasks are shown in Fig. 3. 

Techniques 

Emulation and RTL simulation are 
combined to achieve simulation ac- 
celeration. Emulation and TLMs with 
fast models from ARM are combined 
to accelerate operating system (OS) 
bring-up and software-driven testing. 
Emulation and FPGA based prototyp- 
ing are combined to combine the 
speed of bring-up for new portions 
of the design in emulation with the 
speed of execution for stable por- 
tions of the design in FPGA based 
prototyping. 

Hardware assisted verification 

Starting at RTL level, the ultimate 
goal is to make the model execute 
faster than it could in a software sim- 
ulator. Another issue is that, software 
simulation slows down significantly 



when it exceeds the physical memory 
of the computer, so there is a capac- 
ity issue that plays here as well. 

There are two general ways to 
solve the problem, referred to as 
direct and indirect implementations. 

In the case of direct implementa- 
tion, while compiling a model into an 
FPGA, an actual implementation of 
that model in hardware is created. It 
may not be the same as the one used 
in an SoG but it is an implementation 
nonetheless. Mapping emulates the 
function of the intended hardware. 
This technique is generally referred 
to as emulators, because these are 
directly executing an implementation 
of the model. 

In indirect implementation, mech- 
anisms are devised that allow effects 
of concurrency to be evaluated even 
though the simulator is actually inca- 
pable of doing more than one thing 
at a time. 
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Simulation accelerators contain a large number 
of simple processors, each of which simulate a small 
portion of the design and then pass results between 
themselves. Each of these processors runs slower than 
the processor on desktop, but the accelerator may pos- 
sess millions of these smaller processors and the net 
result is a significantly higher execution performance. 
These can deal with parallelism directly as all the pro- 
cessors are running in parallel. An example of this type 
of hardware-assisted solution is Palladium product line 
from Cadence. 

The custom chip could also contain debug circuitry, 
visibility mechanisms and a host of other capabilities. 
Each chip is capable of emulating a small piece of de- 
sign, and larger designs are handled by interconnecting 
many chips together, again with sophisticated intercon- 
nect capabilities. An example of this type of emulator 
is Veloce from Mentor Graphics. 

Another way to implement an emulator is by using 
off-the-shelf components such as FPGAs. Here, you 
not only map the design into the FPGA but also imple- 
ment visibility, debug and other such capabilities into 
the FPGA. As with the custom chip, multiple FPGAs 
can be put together to handle arbitrary design sizes. 
An example of this type of emulator is ZeBu from EVE. 

In in-circuit emulation, an emulator or accelerator 
is connected into a real-world application. Most emu- 
lators can only muster a few MHz of clock speed, 
especially when full visibility is made available. So it 
is necessary to insert a speed bridge that can handle 
the difference in execution rates on each side of the 
bridge. This involves data buffering or manipulation 
of protocols to artificially slow down the real world to 
the rate that the emulator can handle. 

The next major way these are used is standalone, 
wherein the entire model fits into the emulator or ac- 
celerator, along with a set of stimuli to exercise the 
model. These can run as fast as the emulator, stopping 
only when additional stimulus is required or when 
captured data has to be flushed out of the device. 

If the design contains a processor, it is also likely 
that a version of the processor exists for the emulator. 
Emulator vendors provide special boards that make 
many popular processors available. But if parts of the 
design or testbench cannot be mapped into the emu- 
lator, it has to be coupled with a software execution 
environment. This is called co-simulation, as it inher- 
ently involves two simulation engines cooperating to 
solve the problem. The emulator can now only run as 
fast as the simulator, or actually even slower because 
the communication makes it even slower. 

A more modern alternative is what is called co- 
emulation. The primary difference between the two is 
that communication is raised to the transaction level 
rather than being at the implementation level. • 
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What’s New in 

Programmable Power Supplies 




Biswajit Das 

is manager-R&D, 
EFY Labs 



A programmable power supply is a 
remote-controlled-type power sup- 
ply that has an analogue input or 
a digital interface. It is used in a wide va- 
riety of applications, including automated 
equipment testing, crystal growth monitor- 
ing, semiconductor fabrication and X-ray 
generators. It typically employs an integral 
microcomputer to control and monitor 
power supply operations. A power supply 
equipped with a computer interface may 
use proprietary communication protocols 
or standard protocols and device control 
languages such as Standard Commands for 
Programmable Instruments (SCPI) . 



Programmable DC power supplies 

Power supply manufacturers have to 
get their devices certified by nationally- 
recognised primary standards laboratory 
such as National Institute of Standards and 
Technology, or simply NIST, or by an inter- 
nationally-recognised agency such as CSA, 
UL or VDE. 

There are two basic types of programma- 

Fig. 1: Simplified power supplies that are commonly 

block diagram of a ^ ^ ^ , 

programmable linear used: linear and switch-mode. 

DC power supply 




Linear power supplies operate by rec- 
tifying AC line power to create DC and 
then filtering and regulating it to produce 
user-selectable voltage or current levels. 
These are heavier because the 50Hz or 
60Hz transformer and associated filters 
are physically larger. 

Switch-mode power supplies start out 
the same way, rectifying and filtering AC 
line input voltage; however these chop 
the DC into AC. These are significantly 
smaller, lighter and more efficient than 
linear ones, and have replaced linear sup- 
plies in many applications. 

Linear power supplies continue to be a 
popular choice for test equipment. These 
are generally durable, accurate and de- 
liver power with little noise. Their simple, 
direct feedback mechanisms deliver excel- 
lent load regulation and overall stability. 
Fig. 1 shows a simplified block diagram 
of a programmable linear power supply. 

Microprocessors receive input from the 
user interface or the remote interface. A 
digital-to-analogue converter (DAC) takes 
the digital setting and translates it into an 
analogue value, which is used as reference 
for the analogue regulator. Setting resolu- 
tion and accuracy are determined by the 
quality of this conversion and regulation 
process. Some common parameters to 
select a programmable DC power supply 
are given below: 

Resolution and accuracy. Program- 
mable voltage and current settings have 
resolution and accuracy specifications 
associated with these. Resolution deter- 
mines the minimum increment in which 
the output may be adjusted, and accuracy 
describes the extent to which the value of 
the output matches international stand- 
ards. A DAC with more bits will have 
more resolution of its output and be able 
to deliver more distinct values for the con- 
trol loop to use as reference. Accuracy in 
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Programmable DC Power Supplies 



Model 



Description 




Keithley- 

Instruments 

2230-30-1 



B&K Precision 
1697 
US$ 355 




Extech 




• Number of channeis: 3 

• Channei 1 and 2: (0-30)V/1.5A, Channei 3: (0-6)V/5A 

• Line reguiation: Voitage (< 0.01% -i- 3mV), Current (<0.1% -i- 
3mA) 

• Rippie and noise: Voitage (7MHz) < ImV rms, Current (20MHz) 
<5mA rms 

• USB, GPIB interface 

• Dispiay type : VFD 

• Number of outputs: 1 

• Output voitage: (1-40)V, Output current: 5A 

• Line reguiation: 50mV 

• Rippie and noise: 25mV, <10mA rms 

• RS232 interface 

• Dispiay type: LCD 



• Number of outputs: 3 

• Channei 1: (0-40)V/5A, Channei 2: 5V/2A, Channei 3: 3.3V/3A 

• Rippie and noise: 3mV, 3mA 
•Accuracy: 0.05% ±9mV, 0.02%±9mA 

• Dispiay type: LCD 




• Number of outputs: 3 

• Channei 1 and 2: (0-30)V/3A, Channei 3: (0-5)V/3A 

• Line reguiation: Voitage(< 0.01% -i- 3mV), Current (< 0.1% -i- 
3mA) 

• Rippie and noise: Voitage < ImV rms, Current < 5mA rms 

• GPIB interface 

• Dispiay type: VFD 



Programmable AC Power Supply 



Model 


Description 


B&K Precision 


• Number of outputs: 1 


9801 


• Output voitage: (0-300)V AC, Output current: 3A 


US$1995 


• Crest factor: >4 




• Line reguiation:0.1% maximum for a ±10% iine change 




• Load reguiation: <0.5% FS (resistive ioad) 


f =i- ■ > 


• Response time: <100/iS 




• Dispiay type: VFD 







*Prices of the instruments are as listed on Mouser website 




Fig. 2: Remote-sense capability 

a power supply is largely due to error 
terms in the DAC, including quantisa- 
tion error. 

Read-back accuracy is sometimes 
called meter accuracy. It determines 
how close the internally-measured 
values are to the theoretical values 
of the output voltage (after setting 
accuracy is applied) . 



Read-back resolution 
is the smallest change 
in internally-measured 
output voltage or cur- 
rent that the instrument 
can discern. It is usually 
expressed as an absolute 
value, but may also be 
given as a percentage of full scale. 

Load regulation. It is the measure 
of the ability of the output voltage or 
output current to remain constant 
during changes in the load. 

Line regulation. It is a measure 
of the ability of the power supply to 
maintain its output voltage or output 
current while its AC line input volt- 



age and frequency vary over the full 
allowable range. 

Remote sensing. A programma- 
ble power supply is equipped with 
remote-sensing capability. Remote 
sensing is required in applications 
where load is located at some dis- 
tance, typically more than 3m (10- 
feet), from the power supply output 
terminals. You can also use remote 
sensing if the measured voltage at 
the load input power terminals is 
significantly lower than the volt- 
age measured at the power supply 
output terminals. 

Difference in voltage is based on 
the amount of current and the load 
lead size and length. It uses a four- 
wire connection (Fig. 2) so that the 
voltage you set on the supply is the 
voltage you get at the device under 
test (DUT) in spite of voltage drops 
in cables that carry current between 
the power supply and DUT. 

Analogue interface. DC program- 
mable power supplies typically pro- 
vide a standard and isolated analogue 
interface, through which a supply’s 
DC output voltage, current and over- 
voltage protection can be set. These 
values are controlled by supplying a 
voltage signal, a current signal or by 
connecting a resistor to the analogue 
input. For example, you can use the 
analogue output of a PLC to control 
the output voltage of a power supply. 

Residual AC. Output of these DC 
power supplies is not perfect DC. 
Some AC is to be expected on the 
output. For some applications exces- 
sive AC on the output can produce 
unexpected circuit behavior, so it 
helps to know the amplitude of the 
residual AC. 

Spurious AC components on the 
output of a DC supply are called 
ripple and noise, or periodic and ran- 
dom deviation. These terms are often 
used interchangeably. 

Transient response. Transient 
response specifications indicate how 
quickly the output settles to a stable 
DC value after a change in load or 
settings. Most power supplies have 
a significant capacitance in parallel 
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with their outputs to help deliver 
clean, steady DC. When this capaci- 
tance is placed in parallel with load 
resistance, a time constant results that 
varies with load impedance. Voltage 
transient response of programmable 
power supplies is given for three con- 
ditions: increasing load, increasing 
setting and decreasing setting. 

Variable output impedance. 
These supplies incorporate a vari- 
able output resistance feature, which 
enables test engineers to test the DUT 
under actual operating conditions. 
The variable output impedance al- 
lows them to simulate the internal 
impedance of a battery. 

Digital interface. In general, out- 
put voltage and current of a program- 
mable supply is set most accurately, 
with the highest resolution, through 
its digital interface. DC supplies 
typically offer many different inter- 
faces, including RS232, RS485, USB, 
GPIB, Modbus-TCP, Modbus-RTU 
and Ethernet. 

In addition to hardware, most DC 
power supply companies also sup- 
ply the software you need to easily 
integrate your DC supply into your 
system. For example, AMETEK sup- 
plies IVI drivers with each supply, 
and the supplies are programmed 
using standard SCPI commands. This 
makes system programming and sys- 
tem integration much simpler. 

Programmable AC 
power supplies 

Programmable AC sources used in 
test applications must not only sup- 
ply a stable source of AC but also 
simulate power-line disturbances and 
other non-ideal situations. 

Today’s switching AC power 
sources offer great specifications 
and powerful waveform-generation 
capabilities that allow users to gener- 
ate complex harmonic waveforms, 
transient waveforms and arbitrary 
waveforms more easily than ever 
before. Some can even provide both 
AC and DC outputs simultaneously 
and make measurements as well as 
provide power. This level of flexibil- 



ity is making it easier to ensure that 
electronic products will work under 
adverse conditions. 

Some common parameters to 
select a programmable DC power 
supply are given below: 

Current requirements. To select 
an AC source you must consider 
the current your unit under test will 
draw. Be sure to include inrush and 
transient currents that may occur 
during intentional input voltage 
swings and during different modes 
of operation. 

Worst-case input current. Recti- 
fier-type power supplies and motors 
have inrush currents anywhere from 
two to ten times the nominal run cur- 
rent. AC power sources are designed 
to protect themselves from excessive 
loads current by either folding back 
voltage (current limiting) or shut- 
ting down output (current-limiting 
shutdown), and in many cases this is 
user-selectable. 

Crest factor. Crest factor is the 
ratio of peak current amplitude to 
rms amplitude of AC. It is important 
to select an AC source with low im- 
pedance and high peak instantaneous 
current capability. Many AC sources 
can only support a crest factor of 
1.414. With a crest factor rating of 
up to 3.25:1; AMETEK CSW series 
AC source, for example, can drive 
difficult non-linear loads with ease. 
This translates into driving a rectifier, 
for instance, that has a 52A peak cur- 
rent at 13A rms at a 120/208 three- 
phase output. 

Power factor. Power factor of an 
AC electrical power system is defined 
as the ratio of the real power flowing 
to the load to the apparent power in 
the circuit. A load with a low power 
factor draws more current than a load 
with a high power factor for the same 
amount of useful power transferred. 

Regulation and distortion. Load 
and line regulation should be tight 
and distortion low. Typically, quality 
AC sources will have a voltage ac- 
curacy of +0.1 per cent and a maxi- 
mum total harmonic distortion of no 
more than 0.25 per cent. • 
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W hat is a quick and effective way 
to identify defects on a circuit 
board assembly without conven- 
tional troubleshooting? The answer is ther- 
mography. Thermal infrared (IR) imaging 
devices are excellent tools for increasing the 
life expectancy of devices by getting real- 
time imagery of temperature distribution as 
well as development of heat on objects in a 
board through a contact-less tool. 

Nip it in the bud 




Higher-resolution thermal imaging cameras 
can spot overheating in individual compo- 
nents like transistors and resistors across 
the whole printed circuit board (PCB) . This 
means that engineers can use it in an early- 
stage design to sort out circuitry damages. 
For example, a component that is not de- 
signed to go above 85 °C could end up above 
110 °C and get stressed by overheating. The 
thermal camera immediately catches the 
over-heated component in its viewfinder 
without the engineer having to probe each 
component individually. This means that 
chances for an over-cooked component to 
ruin a PCB are far lesser since the engineer 
can see almost the entire board at a glance. 

Earlier this year, Keysight had an- 
nounced higher- temperature models, target- 
ing electrical and electronic applications 
where these can be used to detect variations 
over a wider temperature range. U5856A 
and U5857A can perform tem- 
perature measurements up to 
650°C and 1200°C, respec- 
tively. 

Fluke and FLIR also 
launched similarly- 
named models: 
Fluke’s TiXlOOO 
and FUR’S TIK 
or T1020. Both 
these models 
have very good 



Abhimanyu 
Rathore is a 

content specialist 
at EFY 



Fluke TiXWOO 



U::U 



What goes inside newer 
thermai imagers 



FUR’S T1K series of thermal imagers come 
with a full-high-definition (FHD) sensor paired 
with HDIR lenses. 

Fluke’s TiX series of thermal imagers 
feature 100 per cent diamond-turned- 
germanium lenses covered with a special 
coating that is designed to transmit energy to 
the detector with very good efficiency. 

FUR also released Muon core for thermal 
imaging, which simplifies the integration 
of thermal imaging capabilities for original 
equipment manufacturers. You might find it 
inside upcoming thermal imagers from other 
firms, too. 



Thermal image overlaying 
CMOS images technology 



Most innovative advances in thermal imagers 
for electronics engineers over the past few 
years include thermal image overlaying 
complementary metal-oxide semiconductor 
(CMOS) image technology. It offers a better 
thermal and image resolution for object 
identification to locate the bug from thermal 
gradient of circuitry, easily and quickly. 

We are able to offer a wider industrial 
temperature range of thermal cameras to 
bridge the original industrial IR thermometer 
user and commercial thermal camera user with 
a better resolution of thermal cameras with 
CMOS overlaying graphic features and precise 
distance-to-spot ratio laser in circle indication. 

—David Ko, general manager, 
Flex Instruments Co. Ltd 



specifications; details of these have been 
included in the table. 

Upgrades for displays and sensors 

Fluke’s new expert series thermal imagers 
called TiX560 and TiX520 come with an 
articulating lens that can rotate 180° as 
well as a large touchscreen LCD featuring 
a resolution of 320 x 240. The camera also 
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Some Thermography Tools available in the Market 


Parameters 


Product 


Field of view 


Standard 

temperature range 


Resolution 


Sensitivity 


Accuracy 


Spectral 

response 


Power Supply 


FUR 


AX8 thermal imaging 
camera 


48°x37° 


-10°C to+150°C 
(14°Fto 302°F) 


80x60 pixels 


Minimum 10 
Lux without 
illuminator 


±2°C (±3.6°F) 
or ±2% of 
reading (-hlOto 
-|- 1 00C@ -i- 1 0 to 
-h35amb) 


Spectral 

range: 

7.5/jm- 

13)L/m 


12/24V DC, 2W continu- 
ously/ 3.1 W absolute max. 




CM174 


38.6°x50.0° 


-25°C to150°C 
(13°Fto 302°F) 


4800 pixels 
(60x80) 


— 


±5.4°F (3°C) or 
±3% of rdg 


8jL/m-14jL/m 


— 




T1K thermal imaging 
camera 


28°x21° 


-40°C to+2000°C 




<0.02°C 
(at -h30°C) 


±1°C (±1.8°F) 
or±1%at25°C 
for temperatures 
between 5°C to 
150°C 

±2°C (±3.6°F) 
or ±2% of read- 
ing at 25°C for 
temperatures up 
to 1200°C 


7.5jL/m- 

14)L/m 




Fluke 


TIX1000 IT camera 
(Models: FLK-TIX1000 
30Hz Fluke TIX1000 
IR camera 30Hz 
(1024x768) and 
FLK-TiXI 000 9Hz Fluke 
TiXIOOO IR camera 9Hz 
(1024x768)) 


32.4°x24.7° 

(1.0/30mm) 


-40°C to 2000°C 
(-40° to 3632°F) 


1024x768 
(786,432 pixels), 
2048x1536 
(3,145,728 pixels) 
(super resolution 
mode) 


<0.05°C (at 
30°C) target 
temp (50 
mK) 


±1.5°C or 
±1.5% 


7.5jL/m- 

14jL/m 


External: 12V DC, 24V DC, 
Battery: standard li-ion video 
camera battery 


Keysight 


U5855A 


28° (H)x21° 
(V) 


-20°C~350°C 


Detector resolution 
160x120, 
fine resolution 
(in-camera) 
320x240 
(IR pixels) 


Range 1: 
0.07°C 
(at 30°C), 
Range 2: 
0.1°C 
(at 30°C), 
Range 3: NA 


±2°C or ± 2% 
(whichever is 
greater): 
at 0°C~40°C 
ambient tempera- 
ture 


8jL/m-14/jm 


Line voltage range: 50/60Hz, 
100VAC-240VAC (auto/ 
universal voltage), 1 .2A 
mains supply voltage fluctu- 
ations not to exceed ±10% 
of the nominal voltage, 
output voltage: 12V DC, 3A, 
installation category 1 
(Isolated ELV supply source 
connected to mains through 
an AC/DC power adaptor) 




U5856A 


28° (H)x21° 
(V) 


-20°C~650°C 


Detector resolution 
160x120, 
fine resolution 
(in-camera) 
320x240 
(IR pixels) 


Range 1: 

0.07°C 

(at30°C), 

Range 2: 

0.5°C 

(at30°C), 

Range 3: NA 


±2°C or ±2% 
(whichever 
is greater): at 
0°C~40°C 
ambient tempera- 
ture 


8jL/m-14)L/m 


Line voltage range: 50/60Hz, 
100VAC-240VAC (auto/ 
universal voltage), 1.2A 
mains supply voltage 
fluctuations not to exceed 
±10% of the nominal volt- 
age, output voltage: 12V DC, 
3A, installation category 1 
(Isolated ELV supply source 
connected to mains through 
an AC/DC power adaptor) 




U5857A 


28° (H)x21° 
(V) 


-20°C~1200°C 


Detector resolution 
160x120, 
fine resolution 
(in-camera) 
320x240 
(IR pixels) 


Range 1: 
0.07°C 
(at30°C), 
Range 2: 
0.1°C 
(at30°C), 
Range 3: 
0.5°C 
(at 250°C) 


±2°C or ±2% 
(whichever 
is greater): at 
0°C~40°C 
ambient tempera- 
ture 


8jL/m-14/jm 


Line voltage range: 50/60Hz, 
100V AC-240V AC (auto/ 
universal voltage), 1.2A 
mains supply voltage fluctu- 
ations not to exceed ±10% 
of the nominal voltage, 
output voltage: 12V DC, 3A, 
installation category 1 
(Isolated ELV supply source 
connected to mains through 
an AC/DC power adaptor) 


MECO 


IRT380P 


— 


-50°C~380°C 

-58°F~716°F 


0.1°C/0.1°F 


— 


±1.5°C 


6jL/m~14jL/m 


9V battery 




IRT550P 


— 


-50°C~550°C 

-58°F~1022°F 


0.1°C/0.1°F 


— 


±1.5°C 


6jL/m~14jL/m 


9V battery 




IRT1050P 


— 


-50°C~1050°C 

-58°F~1922°F 


0.1°C/0.1°F 


— 


±1.5°C 


6jL/m~14/jm 


9V battery 


Flex 


Thermal Camera 
TG-501 


30° 


-30°C to 800°C 
(-22°F to 1452°F) 


• Optical resolu- 
tion: 50:1 (calcu- 
lated at 95 per cent 
energy) 

• Display resolu- 
tion: 0.1°C (0.2°F) 


<0.02°Cat 

-h30°C 


±1.5°C or ±1.5% 
of reading 
±2.0°Cat-10°C 
to 0°C 

±3.0°Cat-30°C 
to -10°C 




AA X 3 batteries 
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Many things got developed over the years as listed below: 

1 . Movable optics: One of the nnajor problem a user used to face in the field was pain in the 
neck while continuously using the camera, especially in the case of harsh environmental 
conditions. For such applications, FUR rolled out a movable/rotating optics design, 
which was accepted globally with high enthusiasm. This design eases the operation with 
almost no pressure on the neck while using the unit for looking at hotspots on electrical 
installations or places that are not easy to see. 

2. PDF report generation in the field by camera: The same can even be transmitted over 
Wi-Fi using smartphones in the field. This reduces the report time to a few minutes and 
brings in efficiency. 

3. Quality of image: As very high NETD levels of nearly 20mK are available in uncooled 
cameras at 30Flz frequency, the images are very crisp and clear, resulting in excellent 
image quality. This helps to pin-point problematic areas quickly. 

4. JPEG format: Images taken in the field can also be viewed on mobiles or PCs that do 
not have dedicated software installed. Images can be stored in JPEG format and can 
be viewed even with basic picture-viewing software. 

5. Complete range: The lowest-range camera starts at ^ 45,000, empowering many 
officials who have tight budgets. 

—T.R Singh, country manager, India-lnstruments, FUR Systems India Pvt Ltd 



comes with on-camera analytics 
and features SuperResolution mode 
that quadruples the resolution into 
640 X 480 or even 1024 x 768, which 
is full HD (FHD). 

FLIR has come out with a 
thermal imager (TIK) that comes 
with a sensor having a 1024 x 768 
HD detector and features up to 3.1 
megapixels of detection with its 
UltraMax processing technology. 
It also comes with HDIR lenses 
that claim to deliver more accu- 
rate measurements from a greater 
distance. (FLIR claims twice the 
distance as legacy systems.) Addi- 
tionally, it features video recording 
along with continuous auto-focus. 
FLIR also packs in some software 
tools that allow users to analyse 
data, change colour patterns and 
generate detailed reports. 

Keysight U5850 series is also 
claimed to be among the first to 
come with four times in-camera fine 
resolution of 320 x 240 pixels from a 
160 X 120 pixel detector that comes 
with manual-focus. 

IR thermometer ILV-301 by Flex 
Instruments features a distance-to- 
spot ratio of 30:1 calculated at 95 
per cent energy. It can sense a range 
from -30°C to 800°C. 

MECO has a thermometer called 
IRT1050P that can sense from -50°C 
to 1050 °C. It features a distance-to- 
spot ratio of 50:1, too. 

Flex Instruments’ thermal cam- 
era (model number TG-501) features 
a 128 X 128 pixel thermal image 
after interpolation. Its display is a 
160 X 128 pixel TFT-LCD, mounted 
on a pistol grip with one navigator 
key operation. 



Making it easier to use 
thermal cameras 

FLIR TGI 65 was announced late last 
year, which is an easy-to-use thermal 
imager built for do-it-yourself users 
and for industrial professionals who 
require a compact low-cost tool for 
quick troubleshooting. 

Last year. Fluke talked about its 
introduction of a laser focus system 
in thermal imagers where 
a laser beam was used 
to measure the distance, 
which aids the user to fo- 
cus properly on the object. 

FLIR TG165 comes 
with dual rotating lasers to 
visually mark the size and 
location of what is being 
measured, while an on- 
screen crosshair pinpoints 



the region on the thermal image. 

FLIR G2 was also launched last 
year as a pocket-size camera de- 
signed to show hidden heat patterns 
due to energy leaks, bad wiring, 
HVAG issues and other problems. 
FLIR’s TIK also comes with a rotat- 
ing block that houses the optics so 
you can use it on tougher angles 
while holding your head in different 
positions when you are using the 
touchscreen to operate the device. 

Start debugging 
those electronics 

You can now pick up a thermal im- 
ager and start working on debugging 
your circuit board. It will help you 
find that one overheating chip in the 
board that is causing the embedded 
system to fail, or quickly identify that 
short in the circuit. • 




FUR T1020 
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Part 2 of 2 

Digital Forensics and Investigation: 

Computer Forensics Tools 
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applications in the field 
of network security and 
secure programming 
language design and 
implementation field 



Fig. 1: Logicube forensic 
SF-5000 kit, the uitimate 
weapon against cyber crime 



I n the first part of this article, last 
month, we discussed digital forensics 
and investigation, the three phases of 
forensics investigation, legal considera- 
tions, branches of digital forensics, digital 
forensic and investigation teams, and ap- 
plications of digital forensics. In this part, 
we look at the various computer forensics 
tools available. 

Computer forensics techniques are 
essential to successfully prevent, detect. 



investigate and prosecute electronic crime. 
Evidence can be found on such media 
sources as CD-ROMs/DVD-ROMs, mobile 
phones, hard disks, computer memories, 
floppy disks, flash drives, memory cards, 
email servers, Web servers and others. 
Each category may require a separate fo- 
rensics tool or hybrid tool. Forensic tools 
have been developed for different operat- 
ing systems (OSes) such as Linux, Mac 
OS or Windows. 

Let us take a look at the 
various tools that help in digital 
forensics and investigation pro- 
cess. Many of these tools are open 
source, while the others are propri- 
etary. These tools may be evaluat- 
ed based on various criterion such 
as completeness in functionality, 
time taken by the tool to perform 
its task, user friendliness and ease 
of use, cost and acceptability of 
the tool in the court of law. 

Table I features some general 
computer forensics tools that the 
investigators may use. 




Fig. 2: Process monitor 
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TABLE 1 

General Computer Forensics Tools 


Name 


Platform 


Description 


Backtrack 


Linux 


Penetration testing and security audit with forensic boot capability (www.backtrack-linux.org) 


Caine 


Linux 


Linux based live CD featuring a number of analysis tools (www.caine-live.net) 


Digital Forensics 
Framework 


Windows, 
Debian, Ubuntu 


Analyses volumes, file systems, user and applications data, extracting meta-data, deleted and hidden items 
(WWW. digitai-forensic. org/en/downioad) 


Internet Evidence 
Finder (lEF) 


Windows 


Computer forensics solution (www.magnetforensics.com) 


OSForensics 


Windows 


General-purpose forensic tool for emails, files, images and browsers (www.osforensics.com) 


Event Log Parser 


Windows 


A PHP script to parse Windows event logs 

(www.whitehats.ca/main/members/iViaiik/maiik_eventiogs/maiik_eventiogs.htmi) 


libevt 


Linux, Windows 


Library and tooling to access Windows Event Log (EVT) format (www.code.googie.com/p/iibevt) 


P2 Shuttle Free 


Windows 


Remote disk mounting, network RAM capture, search tools; this is a limited version of P2 Shuttle Pro 


SANS Investigative 
Forensics Toolkit (SIFT) 


Ubuntu 


Multi-purpose forensic OS 


Registry Recon 


Windows 


Rebuilds Windows registries from anywhere on hard drives and parses these for deep analysis 


EnCase 


Windows 


Multi-purpose forensic tool (www.encase.com) 


FTK 


Windows 


Multi-purpose tool (commonly used to index acquired) media 


Digital Forensics 
Framework 


Windows, 
Linux, MacOS 


This is both a digital investigation tool and a development platform 


PTK Forensics 


Linux 


GUI for The Sleuth Kit (\N\N\N.ptk.dfiabs.com) 


The Coroner’s Toolkit 


Unix-like 


A suite of programs for Unix analysis 


COFEE 


Windows 


A suite of tools for Windows developed by Microsoft, only available to law enforcement agencies 


Paladin 


Ubuntu 


Ubuntu based live boot CD for imaging and analysis 


Ubuntu guide 


Ubuntu 


Guide to using an Unbuntu live disk to recover partitions, carve files and the like 


Volatility Framework 


Unix-like, 

Windows 


Collection of tools for extraction of artefacts from RAM 


The Sleuth Kit 


Unix-like, 

Windows 


A library of tools for Unix and Windows 


Categoriser 4 Pictures 


Windows 


Image-categorisation tool, available to law enforcement agencies 


Paraben P2 Commander 


Windows 


General-purpose forensic tool 


Open Computer 
Forensics Architecture 


Linux 


Computer forensics framework for CF-Lab environment 


SafeBack 


Windows 


Digital media (evidence) acquisition and backup 


Windows To Go 


Windows 


A live USB; this is a feature in Windows 8 Enterprise that allows Windows to boot and run from mass storage 
devices such as USB flash drives and external hard disk drives 


Forensic Assistant 


Windows 


User activity analyser (emails, IMs, docs, browsers) plus a set of forensics tools 


Nuix 


Windows 


Forensic-analysis and fraud-prevention software; full text search, extracts emails, credit card numbers, IP 
addresses and URLs; skintone analysis; support for ingesting Windows, Mac OS, Linux and mobile device data 


PeerLab 


Windows 


FileSharing and Instant Messaging analyser 


X-Way Forensics 


Windows 


General-purpose forensic tool based on WinFlex hex editor 


Bulk Extractor 


Windows, Linux 


Stream based forensic feature extraction of email addresses, phone numbers, URLs and other identified objects 


Intella 


Windows 


Forensic search software; is good for searching emails 


FlashKeeper 


Windows 


Database application for storing file hash signatures (www.forensicswiki.org/wiki/Hashkeeper) 


Evidence Eliminator 


Windows 


Anti-forensics software; claims to delete files securely (www.evidence-eiiminator.com) 


DECAF 


Windows 


Detects and Eliminates Computer Acquired Forensics (DECAF) tool that automatically executes a set of user- 
defined actions on detecting Microsoft’s Computer Online Forensic Evidence Extractor (COFEE) tool 
(WWW. wired, com /threatievei/ 2009/ 12/ decaf -cofee) 


NetSleuth 


Windows 


Open source network forensics and monitoring tool (www.netgrab.co.uk) 
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TABLE II 

Memory Forensics Tools 


Name 


Platform 


Description 


CMAT 


Windows 


Memory-analysis tool that analyses Windows OS memory and extracts information about the OS and the running 
processes (^v^v^.sourcef orge. net! projects Icmat) 


Memoryze 


Windows 


Memory forensic software that helps incident responders find evil in live memory 
(www.mandiant.com/products/free_software/memoryze) 


Responder 


Windows 


(www.hbgary. com/responder-field) and (www.hbgary. com/responder-pro) 


Second Look 


Linux 


Easy-to-use memory acquisition and analysis capabilities for Linux system (www.secondlookforensics.com) 


WindowsSCOPE 


Windows 


WindowsSCOPE is the next generation in live cyber forensics tools and memory forensics technologies 
(WWW. windowsscope. com) 


Volafox 


Mac OS 


Volafox or Mac OS X Memory Analysis Toolkit is developed on Python 2.x (www.code.google.com/p/volafox) 


Volatility 


Window, Linux 


A completely open collection of tools, implemented in Python under GNU general-public licence, for extraction of digital 
artefacts from volatile memory (RAM) samples code. google. com /p /volatility) 







TABLE III 

Hex Editors 


Tool name 


Platform 


Description 


Okteta 


Linux 


A simple editor for raw data of files. This type of program is also called hex editor or binary editor 
(WWW. utils, kde. org/ projects/ okteta) 


Hex Dump 


Linux, Windows 


A hexadecimal view (on screen or paper) of computer data, from RAM or from a file or storage device 
( WWW. Ilnux. about, com/llbrary/cmd/blcmdl 1 _h exdump, htm) 


Hex Fiend 


Mac OS X 


A hex editor for Apple OS X (Fig. 4) (www.rldlculousflsh.com/hexflend) 


Hex Workshop 


Windows 


Allows you to easily view, dissect and modify binary data (www.bpsoft.com) 


KHexEdit 


Linux 


A versatile binary file editor; key features include undo/redo, overwrite/insert modes, hexadecimal, octal, binary or text 
only display, etc (^\n^. freecode.com/projects/khexedlt) 


WinHex 


Windows 


A universal hexadecimal editor, particularly helpful in the realm of computer forensics, data recovery, low-level data pro- 
cessing and IT security. An advanced tool for everyday and emergency use; inspects and edits all kinds of files, recovers 
deleted files or lost data from hard drives with corrupt file systems or from digital camera cards (Fig. 5) 

(WWW. win hex. com /win hex) 


xxd 


Linux 


A command utility that creates a hex dump of a given file or standard input; can also convert a hex dump back to its 
original binary form (\N\N\N.llnuxcommand.org/man jaages/xxd 1.html) 


HxD 


Windows 


HxD Hex Editor provides tools to inspect and edit files, main memory, disks/disk images and their structure using a 
simple and modern interface (download.cnet.eom/HxD-Hex-Edltor/3000-2352_4-1 0891 068.html) 




Fig. 3: USBDeview details previously attached USB devices 

Computer memory forensics 

Memory forensic tools are used to acquire and/or 
analyse a computer’s volatile memory, that is, RAM. 
These are often used in incident response situations 
to preserve evidence in memory that would be lost if 
a system is shut down and to quickly detect stealthy 
malware by directly examining the OS and others 




Fig. 4: Hex Fiend, a hex editor for Mac OS X 

running the software in memory. The various computer 
memory forensics tools are given in Table II. 
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Hex editors 

Hex editors are particularly helpful in 
the realm of computer forensics, data 
recovery, low-level data processing 
and IT security. Such tools are used 
for everyday and emergency uses. 
These inspect and edit all kinds of 
files, recover deleted files or lost data 
from hard drives with corrupt file 
systems or from digital camera cards. 
Some tools are listed in Table III. 

However, there are many other 
tools which we are unable to list 
here due to limitation of space. 
These include tools for: 

• Hard drive firmware and 
diagnostics 

• Disk imaging 

• Linux OS based 

• Mac based 

• Windows based 

• Open source based, besides 
Linux 

• Enterprise 

• Forensic Live CDs 

• Preservation 

• Telephone scanners/ war diallers 




Fig. 5: WinHex hex editor 



• Email forensics Those interested should be able to 

• Internet history forensics find these through the Internet, with 

• Registry forensics some effort. • 
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Fig. 23: CATCC; the person 
sitting at the front is the 
approach controiier 



I n the previous parts of this article, we 
discussed air defence warfare, electronic 
warfare, under-sea warfare, surface war- 
fare and strike warfare. Let us take a look 
at air operations in this part. 

Air operations 

Though air operations also fall under strike 
warfare, these are specialised operations of 
a carrier and, in turn, carrier strike group 
(CSG) . Air operation from carriers is highly 
complex and highly dangerous. To support 
air operation, a myriad of electronic sys- 
tems are installed in the carrier. 

A combat aircraft is launched from the 
carrier through a system called catapult, 
which is driven by steam. Since aircraft on 
a carrier do not have sufficient distance to 
run and take off, the catapult proves very 
useful. An aircraft is placed on shuttle of 
the catapult and launched; aircraft is air- 
borne in just two seconds. Steam pressure 
that has to be maintained is controlled 
through electronic systems much similar to 
industrial systems. 

The catapult launches aircraft in air and 




then the aircraft using its full engine power 
ascends to an altitude. After that, it leaves 
for its area of responsibility. Ensuing combat 
actions are out of purview of this article, 
however the return leg is covered here. 

For retrieving and receiving an aircraft on 
the carrier, a plethora of electronic systems 
support the eventual landing on the carrier. 
But before landing, aircraft must navigate 
towards the carrier. 

Navigation 

In the sea, even gigantic carriers appear 
smaller than a dot for their aircraft flying at 
heights greater than 10km. At those heights, 
visually sighting the carrier becomes impossi- 
ble. To retrieve the launched aircraft, the car- 
rier must reveal its position to the incoming 
aircraft. The carrier does this through a sys- 
tem called TACtical Air Navigation (TACAN). 

TACAN. Through a TACAN transponder 
the carrier continuously relays its identity 
in Morse code at a particular frequency. 
Through appropriate antenna arrangement, 
it maintains a cardioid radiation pattern for 
this transmission. Aircraft can receive these 
signals by tuning their TACAN receivers. 

These receivers compare aircraft’s bear- 
ing with the direction of the signal reception 
and give the bearing (direction) of the car- 
rier to the pilot. The TACAN receiver also 
gives the slant range, known as crow-flight 
distance, of the carrier. 

For this, aircraft’s TACAN receiver inter- 
rogates the carrier’s TACAN transponder 
with an interrogate pulse. The TACAN 
transponder receives that and, after a delay 
of 50ps, sends a reply signal. Aircraft’s TA- 
CAN receiver receives this reply. Then, by 
knowing the time at which the receiver had 
sent the interrogating pulse and the time it 
received the reply, it calculates the round- 
trip distance time. This time minus the 50ps 
delay is the actual round-trip distance time. 
With the speed of the radio waves known. 
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range is calculated, which is the 
crow-flight distance. 

Typically, a TAG AN transponder 
of a carrier can provide navigational 
data to approximately 100 aircraft, 
simultaneously interrogating at a 
time. With TACAN, an aircraft can 
accurately navigate to the carrier. 
Direction and range are displayed in 
the aircraft’s moving map display as 
waypoints and also as pointers in the 
pilot’s head-up display (HUD) . (Refer 
Tighter Aircrafts,’ article published in 
July 2007, August 2007 and Septem- 
ber 2007 issues.) 

The next task is to control the 
movements of outbound and inbound 
aircraft. Appropriate commands and 
support are given to inbound aircraft 
for landing. This is done by carrier 
air-traffic control, which is generally 
called amphibious air-traffic control. 

Air-traffic control 

Since both the carrier and aircraft are 
moving, air-traffic control is much 
more complex and elaborate than 
their land based counterparts. All 
these operations are controlled from 
a command centre called carrier 
air-traffic control centre (CATCC). 
This command centre is situated on 
the top-most storey, called Pri-fly, 
above the flight-deck of a carrier. All 
aviation-related data like aircraft’s 
flight plans and approaching air- 
craft’s status are assembled at this 
centre for air operations to be moni- 
tored and controlled. 

For these control operations, 
many radar systems play a crucial 
role. Outbound aircraft are allotted a 
3D air corridor through which these 
leave without interfering with incom- 
ing aircraft. Incoming aircraft from 
various locations are first marshalled 
to another air corridor and then as- 
signed height, direction and speed to 
fly in a pattern around the CSG. 

Depending on the status of the 
aircraft — whether low on fuel or hit 
by enemy but in a flyable condition 
or having technical snag — these are 
assigned priorities. As incoming 
aircraft of high priority keep land- 




Fig. 24: Antenna of AN/SPN-43 marshalling radar 



ing, aircraft flying around the GSG 
are instructed to move to hold pat- 
tern around the carrier. As aircraft 
keep landing, a landing sequence is 
formed where aircraft trail behind 
each other by kilometres. 

Once aircraft are lined for land- 
ing, these are transferred to approach 
and landing controllers, that help the 
pilots in landing the aircraft. During 
high-intensity air operations aircraft 
come and land every 30 seconds. 
For this, a radar called marshalling 
radar is used, which is the air-traffic 
control radar. 

Marshalling radar. The marshal- 
ling radar AN/SPN-43 is a 2D air- sur- 
veillance S-Band (2GHz-4GHz) radar, 
dedicated for air-traffic control. It is 
used for vectoring carrier-bound air- 
craft into final approach for landing. 
It also acts as a back-up, short-range, 
air-search radar for air-defence opera- 
tions. It provides azimuth and range 
of detected aircraft from 80.5km (50 
miles) to a minimum range of 229m 
(250 yards), at altitudes from radar 
horizon to 9144m (30,000 feet). 

The radar has an inbuilt Identify 
Friend or Foe (IFF) system. The radar 
display console displays all echoes 
in the area of responsibility in the 
form of blips. But how can individual 
aircraft be set apart from these blips? 
For this, a system called Direct Alti- 
tude and Identity Readout (DAIR) is 
used to identify the aircraft. 

DAIR. DAIR is a highly-automat- 
ed beacon and radar-tracking system. 
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Fig. 25: FA-18 combat aircraft on the carrier approaching iand at dusk (centreiine iights are visibie and 
a tiny green spot on the ieft side is FLOLS) 




Fig. 26: AN/SPN-41 radars highiighted (the top-ieft highiighted section is the LSO station) 



It is used for identifying incoming 
aircraft and operates as a sort of 
back-end for marshalling operations, 
whereas the radar operates as the 
front-end. Every American combat 
aircraft has a transponder. This tran- 
sponder is queried by DAIR through 
AN/SPN-43 radar. 

These transponders give their 
identity and altitude of the aircraft 
to DAIR through AN/SPN-43 radar. 
Then, DAIR superimposes this data 
as alphanumerals over the blips of 
corresponding aircraft appearing on 
display consoles. So mere anony- 
mous blips are replaced by names 
and their altitudes. This system is 
also capable of processing and su- 



perimposing flight plans, geographic 
reference points and map lines for 
enhancing mission planning. 

Marshalling radar-DAIR combo 
is a high-precision system enabling 
controllers to track every aircraft 
effectively. Through their consoles, 
air-traffic controllers can interact 
with DAIR for tracking a particular 
aircraft’s flight. Then they give in- 
structions for the pilot through sepa- 
rate communication channels that 
exist between air-traffic controllers 
and pilots. They line up aircraft in a 
queue for landing and then transfer 
the control to the landing controllers. 

In CATCC, there are many person- 
nel, each handling a specific control- 



ling and monitoring task dealing 
with outbound aircraft, incoming 
aircraft, landing aircraft, civilian and 
neutral flights, unidentified blips and 
the like. 

Landing: the mortal challenge 

For any pilot, landing his aircraft 
smoothly is a challenge. But normal 
pilots come nowhere near their naval 
counterparts. Naval pilots have to 
land their aircraft on a moving air- 
craft carrier, which is the supreme 
challenge comprising layers of chal- 
lenges for a pilot’s airmanship be- 
cause of the landing procedure. So 
naval pilots are considered a special 
breed among pilots. 

Normally, an aircraft after land- 
ing runs over the runway, sheds off 
the enormous momentum, slows 
down and stops. But the flight-deck 
of a carrier is not even one-tenth 
the length of a runway. So the air- 
craft has to be arrested and trapped 
to stop its momentum. All aircraft 
belonging to carriers have a hook, 
known as a tail hook, beneath their 
tails. During landing, pilots touch the 
runway such that the hook snags a 
thick arresting cable present on the 
flight deck. The pilot has an error 
margin of just centimetres. If missed, 
the pilot increases power, takes off 
and makes another attempt. 

Now comes the next aspect of the 
challenge — the runway is not only 
short but also unstable. It pitches up/ 
down and rolls left/right. The pilot 
has to land guessing how the runway 
will move and then land, accordingly. 
The pilot has to guess that in just 
fractions of a second. During land- 
ing, the pilot first aligns the aircraft to 
the centreline of the runway from an 
altitude and gradually descends at a 
constant speed in a shallow angle; it 
is called approach. In the meantime, 
if the flight-deck pitches up, the pilot 
nudges the throttle to increase speed 
and hence altitude, and vice-versa. 
Similarly, if the carrier yaws, the pilot 
adjusts the aircraft, accordingly, and 
may have to make more than 100 such 
adjustments during the approach. 
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Further, landing at night time on 
a very short runway of a minimally- 
lit carrier, which is pitching, roll- 
ing, yawing and sliding, is nerve 
shattering and a mortal challenge. 
An error caused due to the pilot’s 
judgement may cost not only his or 
her life but many other lives and also 
many aircraft. 

Previous generations of pilots 
had only two optical clues to align 
the aircraft with respect to the carrier 
and then land safely. The first was 
called Fresnel Lens Optical Landing 
System (FLOLS) for vertical position- 
ing of the aircraft. The second was 
called Centreline Lights for horizon- 
tal positioning of the aircraft. But 
modern-day pilots have an electronic 
aid called Precision Approach Land- 
ing System (PALS) . 

Precision Approach 
Landing System 

PALS is really a pal for naval pilots. 
It has three modes: instrumented 
carrier landing system (ICLS) mode, 
automatic carrier landing system 
(ACLS) mode and talk-down mode. 

ICLS mode. For an aircraft to 
land, it has to maintain a constant 
recommended speed, while losing 
altitude gradually, until touchdown 
on the runway. How it loses altitude 
with respect to the runway is called 
glideslope. For a runway on ground, 
the glideslope never changes but 
since the carrier rocks up and down, 
the glideslope also varies accordingly 
and is never constant. So a mere 
pitch up of the flight deck is drastic 
for the landing aircraft. Pilot of the 
aircraft must be made aware of this 
changing glideslope. This is done 
through a system called ICLS centred 
on a radar system called AN/SPN-41. 

Though technically not an exact 
radar system, AN/SPN-41 engages 
in one-way transmission to the 
landing aircraft in Ku-band. It has 
a set of radars: a centreline unit 
and a flight deck unit. The former 
is situated beneath the centreline 
of the runway and the latter is situ- 
ated slightly high on the flight-deck. 



Using sector scanning, both units 
acquire and track the approaching 
aircraft. The fightdeck unit and 
centreline unit respectively measure 
the aircraft’s vertical and horizontal 
deviation from the glideslope. Then 
AN/SPN-41 broadcasts the posi- 
tional difference in pulse mode in 
Ku-band in real-time. 

A system called aircraft approach 
control system (ACCS) present in 
the aircraft receives these signals. It 
extracts the positional information 
of the aircraft with respect to the 
glideslope from these signals. It then 
converts these signals as a set of 
horizontal and vertical lines on the 
pilot’s HUD. 

The vertical line indicates the 
position of the aircraft with respect 
to the centreline of the runway. It ap- 
pears in the direction that the aircraft 
has to move so as to align with the 
centreline of the runway. The hori- 
zontal line indicates how much the 
aircraft must gain or lose altitude to 
fit in the glideslope. 

When these two lines form a 
crosshair, the aircraft can be per- 
fectly aligned with the glideslope. 
The pilot, after aligning with the 
glideslope, can gently nudge his con- 
trols to stay in the pitching glideslope 
until touchdown. 

Talk-down mode. In this mode, 
the pilot is instructed by landing sig- 
nal officers (LSOs). They work from 
an LSO console situated at the edge 
of the flight deck. This console gath- 
ers all flight data of the approaching 
aircraft from many systems. The LSO 
console computes the required flight 
path for landing, monitors the flight 
path of aircraft and the difference 
that the pilot has to cover. It takes in- 
puts from the integrated launch and 
recovery television system (ILARTS) , 
AN/SPN-44 radar and wind-measure- 
ment system. 

ILARTS. This is a camera-and- 
television system with all-weather ca- 
pability. In simple words, its cameras 
can videograph both during day and 
night with equal clarity. ILARTS has 
remotely-operated cameras at many 
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Fig. 27: Two frames of ILARTS imagery (ieft) (Image courtesy: Wikipedia); the dash near the ieft side 
scab is the position of the aircraft with respect to giidesiope. ILARTS control centre (right) 

(Image courtesy: US Navy) 




Fig. 28: LSOs and LSO consoie showing an approaching F-18 aircraft (highiighted) 



places on the flight-deck. These cam- 
eras videograph the approaching air- 
craft along with its relative position 
with the horizon. ILARTS then adds 
giidesiope crosshairs parameters and 
other data to that imagery. The re- 
sultant composite video is displayed 
at the LSO console, CATCC and other 
important centres like CDC. The air- 
craft’s alignment with respect to the 
horizon indicates the LSO whether 
the aircraft should climb up or de- 
scend so as to capture the giidesiope 
of the pitching flight deck. 

Fig. 27 indicates the two sce- 
narios of an aircraft approaching for 
landing. The scale-like symbol on the 
left indicates acceptable limits for the 
aircraft in the vertical axis. The dash 
symbol near this scale indicates the 
position of the aircraft. The aircraft 
has to be ideally at the centre of 
the crosshairs. The dash indicates 
the actual position of the aircraft 
with respect to the giidesiope. If the 



aircraft is not within this envelope, 
it is waved off for another approach. 
These symbols are generated by IL- 
ARTS and fed to the LSO console. 

AN/SPN-44. This is known as a 
range-rate radar. It detects approach- 
ing aircraft, tracks it and calculates 
its speed (both relative to the carrier 
and true speed) . It then provides this 
data to the LSO console. Supplied 
with this accurate information on the 
speed of the approaching aircraft, 
LSOs can wave off the aircraft at- 
tempting to land at an unsafe speed. 

Wind-measurement system. This 
is nothing but a traditional wind- 
measuring system based on an 
anemometer. It is used to measure 
headwind, tailwind and crosswind 
speeds. These winds can terribly af- 
fect the aircraft’s flight by shifting the 
aircraft. Headwinds resist flight, tail- 
winds push the aircraft forward and 
crosswinds laterally move the aircraft 
out of giidesiope. These winds are 



troublesome. Data from the system 
is fed to the LSOs, who, in turn, 
intimate the same to the pilot. The 
pilot then flies in a way offsetting the 
effect of these winds. 

Based on these inputs, LSOs 
communicate with the approaching 
pilot, who constantly adjusts air- 
craft’s position based on the voice 
commands given by LSOs. 

ACLS mode. Imagine that a pilot 
is returning to the carrier from a 
battlefield, which is located 500km 
away, after bombing enemy targets 
and evading enemy air defence mis- 
siles. On the way back, he or she 
had to intensely fight with enemy 
fighter aircraft. Now, on return- 
ing to the carrier, the pilot has to 
land his aircraft under pitch-black 
conditions. The pilot’s physical 
state is not as alert as it was when 
he or she left for the mission; the 
intense adrenalin rush has tired the 
pilot, making landing of the aircraft 
even more difficult. Anyone in this 
situation would dream of a system 
that lands the aircraft automatically 
without any inputs. ACLS is that 
dream system. 

Parts of this system exist in 
both the carrier and the aircraft. 
Only ACLS-equipped aircraft can be 
landed automatically on a carrier. 
Basically, in an ACLS, autopilot of 
the aircraft is controlled by the car- 
rier. For this, position of the aircraft 
is tracked through Ka-band tracking 
radar AN/SPN-46 in the carrier. In- 
structions for the autopilot are trans- 
mitted to the aircraft. There are two 
radars guiding each aircraft. 

The sequence starts from a point 
called acquisition window during 
approach of the aircraft. At this 
point, the tracking radar acquires the 
aircraft and starts tracking it. At this 
point the pilot is indicated through 
cockpit indicators that the aircraft is 
being acquired by ACLS. The pilot 
then puts the aircraft under autopilot 
in landing mode. The tracking radar 
uses a conical scan antenna and 
continuously interrogates a radar 
beacon present in the aircraft. This 
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Fig. 29: AN/SPN-46 radar antennae 



beacon responds in X-band for inter- 
rogation of the tracking radar. Replies 
of the beacon are continuously plot- 
ted on the ACLS computer to derive 
the aircraft’s location with respect to 
the glideslope. 

Instructions to the autopilot are 
transmitted in real-time through 
a UHF datalink. Autopilot has a 
component called approach power 
compensator (APC), which increases 
or decreases the engine’s power to 
vary the altitude according to the 
glideslope requirement. The pilot has 
warning lights that give indications 
to abort landing and try for another 
attempt. Similarly, at any point of 
time, the pilot can disengage from 
autopilot by applying pressure on 
the control stick to take control of 
the aircraft. 

The irony is that pilots do not 
use this mode! They say that they 
do not want a computer to land 
their aircraft. They instead use the 
instrumented mode and talk-down 
mode. So this mode only serves as a 
fallback option during haze and fog. 

Mission planning systems 

Air operations are planned taking a 
large number of inputs from various 
departments and workspaces of the 
carrier. The following systems help 
in that planning. 

Aviation data management and 



control system (ADMACS). This is 
a tactical, real-time LAN used for an 
aviation-related information-man- 
agement system. This system helps 
to manage the aircraft’s launch and 
recovery operations. This network, 
extending to aviation-related spaces 
of the carrier, facilitates strike opera- 
tion planners with necessary details 
about aircraft availability and air- 
craft under maintenance and repair, 
among others. 

Aviation weapons information 
management systems (AWIMS). 

This is a data management system 
to collect, distribute and display in- 
formation used to manage weapons 
inventory in a carrier. 

Integrated shipboard informa- 
tion system (ISIS). It is a data 
processing and display system. It 
integrates all crucial information like 
tactical, navigational, air operations 
and meteorological-related data and 
displays these in a single usable 
format. To the captain of the ship, 
entire data regarding the carrier is 
displayed. Down the hierarchy, only 
data relevant to a particular function 
is displayed at various work centres. 

In the fifth and concluding part 
we will discuss command and con- 
trol operations as well as cruise 
control operations. 

To be concluded next month 
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B usiness has two basic functions, 
namely, marketing and innovation. 
A general shift to light emitting diode 
(LED) lighting across markets is expected to 
drive the LED industry to the point where 
marketing will have to focus on innovative 
features differentiating their LED products 
from those of their competitors. Merely com- 
paring with traditional lighting and citing 
lower power consumption might not work 
out. Let us take a look at what is happening 
to components for LED lighting apart from 
lower power consumption. 

Better integration on 
dimmers and drivers 

“An LED driver’s performance largely de- 
pends on its compatibil- 
ity with the dimming de- 
vice. The driver must be 
designed to understand 
and interpret signalling 
by the dimming device 
in order for dimming 
to occur. Many dim- 
ming technologies used 
for conventional sourc- 
es can also work with 
LEDs. These include lOV 
analogue, DALI, DMX 
and others that separate 
the dimming signal from 
AC mains voltage,” says 
T.A. Babu, managing 
director. Quantum Dots 
Technology Pvt Ltd. 



Babu explains that the most common 
phase-control device, which is the fan 
dimmer, is less compatible with dimmable 
LED dimmers. Consequently, pairing a fan 
dimmer or a similar triac based one with 
an LED product can be a hit or a miss. So 
these kind of triac based solutions can 
cause a host of problems like pop-on, 
drop-out, dead travel, ghosting audible 
noise and flickering. Quantum Dots offers 
the right dimming solution to ensure end- 
user visual comfort and satisfaction. Our 
concept dimming over line (or DOL) is an 
easy solution and perfectly handles the 
situation. It does not require separate wir- 
ing between an LED driver and a dimmer 
unit as it is a pluggable device. 



New Powerful, Affordable, Portable 

RSA306 Series USB Spectrum Analyzer 

A full-featured spectrum analyzer priced at 
Rs. 2, 58, 000 - less than half the price of 
a conventional unit. 




RF Design & Development 
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Field Maintenance TfelttroniX* 
Teaching / 
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Components for LED Lighting Launched in the Last One Year 


LED 


Short 


Company 


Feature 


Application 


driver 


feature 


name 






TLC592X- 


Automotive 


Texas 


• Qualified for automotive applications 


• General LED lighting applications 


Q1 


16-bit constant- 


Instruments 


• AEC-Q100 Qualified with following results: 


• LED display systems 




current LED sink 




1 . Device temperature grade 1 : -40°C to 1 25°C ambient operating 


• LED signage 




driver 




temperature range 


• Automotive LED lighting 








2. Device HBM ESD classification level 2 

• 16 constant-current output channels 

• Qutput current adjusted by an external resistor 

• Constant output current range: 5mA to 120mA 

• Constant output current invariant to load voltage change 

• Qpen-load, shorted-load and over-temperature detection 

• 256-step programmable global current gain 

• Excellent output current accuracy: 


• White goods 








1. Between channels: < ±6% (maximum), 10mA to 50mA 

2. Between ICs: < ±6% (maximum), 10mA to 50mA 

• 30MHz clock frequency 

• Schmitt trigger input 

• 3.3V or 5V supply voltage 

• Thermal shutdown for over-temperature protection 

• ESD performance: 2kV HBM 




ADP8140 


4-channel high- 


Analog 


• Highly-integrated feature set for a high-brightness LED driver solution with 


• High brightness LED lighting 




current LED driver 


Devices 


minimal external components 


• Large format LED backlighting 




with adaptable 




• Four current sink channels with an adjustable current from 1 2bp/\ to 500mA 






power control 




• Analogue and PWM dimming inputs 

• Analogue and PWM LED current outputs 

• Two per cent (maximum) matching between LED channels 

• Five per cent (maximum) LED current accuracy 

• Qperates from VIN of 3V to 30V; higher voltages easily accomplished with an 
external Zener diode 

• Qperates with LED anode supply voltages up to 100V DC 

• Feedback output controls external power source for optimal efficiency and 
safety 

• Multiple ADP8140 1C operation in parallel to control one power supply 

• Integrated error amplifier for secondary side control of isolated power sup- 
plies 

• Easy connection of a temperature thermistor or light sensor 

• Provides robust protection of the entire system 

1 . Power supply over-voltage protection 

2. LED over-temperature protection 

3. LED short-circuit protection 

4. LED open-circuit protection 

5. 1C over-temperature protection 

6. Shorted ISET protection 

7. Qpen ISET and EN protection 

• Standby mode for low current consumption 

• Fault indicator output 

• Small, thermally-enhanced LFCSP package (4mm x4 mm) 




ADP8866 


Charge pump- 


Analog 


• Charge pump with automatic gain selection of 1 x, 1.5 x and 2 x for maxi- 


• Mobile display backlighting 




driven 9-channel 


Devices 


mum efficiency 


• Mobile phone keypad backlighting 




LED driver with 




• 92 per cent peak efficiency 


• LED indication and status lights 




automated LED 




• Nine independent and programmable LED drivers 


• Automated LED blinking 




lighting effects 




• Each driver is capable of 25mA (full-scale) 

• Each driver has 7-bits (128 levels) of non-linear current settings 

• Standby mode for <1)L/A current consumption 

• 1 6 programmable fade-in and fade-out times (0.0 sec to 1 .75 sec) with 
choice of square or cubic rates 

• Automated and customisable LED blinking 

• Unique heartbeat mode for programmable double pulse lighting effects on 
four channels (D6 to D9) 

• PWM input for implementing content adjustable brightness control (cABC) 

• I2C compatible interface for all programming 

• Dedicated reset pin and built-in power on reset (PQR) 

• Short-circuit, over-voltage and over-temperature protection 

• Internal soft start to limit inrush currents 

• Input to output isolation during faults or shutdown 

• Qperates down to VIN=2.5V, with under-voltage lockout (UVLQ) at 1 .9 

• Small lead frame chip scale package (LFCSP) 





Continued on next page... 
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LED 

driver 


Short 

feature 


Company Feature 
name 


Application 


AL1791/ 

1792/ 

1793/ 

1794 

[AL179X] 


Single/dual/triple/ 
quad-channel 
current-ratio-opti- 
mised LED driver 
with analogue and 
PWM dimming 
U-DFN 
-4030-14 


Diodes Inc. 


• Input voltage range: 6.5V to 30V 

• 1/2/3/4-channel LED drivers: inde- 
pendent analogue or PWM dimming 
control for each channel 

• Reference current: adjustable by an 
external reference resistor 

• Ratio-optimised currents for four 
independent LED channels 
(AL1794 only suitable for tunable 
white and tunable colour) 

• Low standby power: with EN pin 

• e-flicker-free high-frequency PWM 
dimming with deep dimming 

• Capability: supports lOKHz down to 
1 .0 per cent, 4KHz down to 0.4 per 
cent or 1 KHz down to 0.1 per cent 

• Internal protections: UVLO, LED string 
open/short protection 

• Over-temperature protection: thermal 
shutdown and auto thermal recovery 

• Fault reporting: UVLO, over-tempera- 
ture protection, open and short LED 
power good reporting 

• Low system bills of material cost 

• Ambient temperature range: -40°C to 
-e125°C 

• Totally lead-free and fully RoHS- 
compliant 

• Halogen and antimony free: green 
device 


• 1 -channel dimmable 
smart connected light 
(SCL) bulbs 

• 2-channel tunable 
white SCL bulbs 

• 3-channel tunable 
white or colour SCL 
bulbs 

• 4-channel tunable 
white and colour SCL 
bulbs 

• Smart connected LED 
tubes, panel lights, 
troffers and ceiling 
lights 


TLD 

2314EL 


Litix basic (scal- 
able linear current 
sources family for 
automotive LED 
applications) 


Infineon 


• One to three output channels; typ. 
60mA to 180mA 

• Supply voltage: 5.5V-40V 

• Integrated protection and diagnostic 
feature 

• Stable and reliable LED brightness 

• PWM via external PWM signal and 
optional via integrated PWM engine 


• Automotive exterior 
and interior LED light- 
ing 

• Low to medium power 
LED applications, for 
example, position, 
turn, tail, stop, 

CHMSL, RCL, reverse, 
fog or dome 


NSI45030 

TIG, 

NSV45030 

TIG 


Constantcurrent 
regulator 
and LED driver 
45V, 30mA -P 15 
per cent, 460mW 
package 


On Semicon- 
ductor 


• Robust power package: 460mW 

• Wide operating voltage range 

• Immediate turn on 

• Voltage surge suppressing: protecting 
LEDs 

• Self Biased Transistor technology 

• Negative temperature coefficient 

• NSV prefix for automotive and other 
applications requiring unique site and 
control change requirements: 

• AEC-Q101 qualified and PPAP 
capable* 

• Devices are Pb-free, halogen-free/ 
BFR-free and RoHS-compliant 


• Automobile: Chevron 
side mirror markers, 
clusters, display and 
instrument backlight- 
ing, CHMSL, map 
lights 

• AC lighting panels, 
display signage, 
decorative lighting, 
channel lettering 

• Switch contact wetting 


LYT 

Switch-0, 

LYT 

Switch-2, 

LYT 

Switch-3 


LYTSwitch LED 
driver ICs 


Power 

Integration 


• LYTSwitch-0 family of LED driver 
ICs is specifically designed for non- 
isolated non-dimming LED bulbs and 
T8 tube applications 

• LYTSwitch-2 LED driver ICs dramati- 
cally simplifies low-power constant 
current LED drivers by eliminating the 
optocoupler and secondary control 
circuitry 

• LYTSwitch-4 Family of LED driver 
ICs enables off-line LED drivers with 
high power factor, which easily meet 
international requirements for THD and 
harmonics 
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MD-SIG Standards Released for Lighting 
LED Driver Interface 



Specifications for a universal electrical interface between LED lighting modules and their 
power supplies have been recently released by Module-Driver Interface Special Interest 
Group (MD-SIG). This standard is supported by industry players like Osram, Panasonic, 
Philips and Tridonic. 

According to the press release, “The standard is called LEDsetl editionl.O (a 3-wire 
interface) power and Iset, and a return for both. The specification also allows for separate 
returns for mains and set currents to avoid setting errors due to return voltage drops.” 

Adding further, the release states that Iset has nothing to do with dimming. It is 
provided so that the LED module can indicate its maximum working current to the driver. It 
does this by drawing lmax/1000 from Iset. The only time any modulation of Iset is allowed 
is if the LED module is overheating, when it is permitted to reduce its own supply current 
by reducing Iset. 

Official names of the three terminals are LED-p, LEDset and LED, as stated in the 
release. The optional Iset return is GRNset. Additionally, the LED module and driver 
must be marked accordingly. The recommended wire colours are red, white and black, 
respectively. Although LEDsetl specifies a universal analogue signalling protocol, it 
does not cover the matching of the driver output voltage and current capability with LED 
module’s needs. 

“The power interface specification describes driving capabilities like voltage, 
current and power ranges of LED control gears and respective LED module operating 
requirements,” says the SIG. “It simplifies matching and comparing output and input 
parameters with harmonised terms and definitions.” 

Source: ChipsnWafers.com 



Quantum dots has also brought 
out a new LED driver named SEFA 
which functions in three modes of 
operation, namely, BCM,CCM and 
DCM. Babu explains that there is no 
complexity in the design part and 
it does not suffer from high voltage 
stress in the power switch. 

Infineon has also brought out 
ICL8105 single-stage fly-back con- 
troller with an optional burst-mode 
control scheme that helps extend the 
dimming range. It is aligned to line 
frequency to avoid noise, flickering 
or shimmering. 

JSK Innovative Technology Pvt 
Ltd has just completed their research 
and development of a phase-cut 
dimmable driver with a range start- 
ing from 15V to 55V, current range 
of 100mA to 700mA and above 0.95 



power factor correction (PEC) . 

Fairchild has also announced the 
launch of their phase-cut dimmable 
single-stage LED driver integrated 
circuit (IC) called FL7733A. This 
is a highly-integrated pulse width 
modulator (PWM) controller that 
provides tight-tolerance constant- 
current output using TRUECURRENT 
technology. Fairchild claims that this 
LED driver can enable designs with 
constant current tolerance of less 
than + 1 per cent over the universal 
line voltage range. 

High intensity. Toshiba Semicon- 
ductor has launched TL1L4 series of 
high-power white LEDs that achieve 
luminous flux of 1401m (min) as 
compared to 1301m (min) previously. 

Plessey has announced a range 
of MaGIC LED die manufactured on 



GaN-on-Silicon. This process tech- 
nology will form the base for their 
applications-specific LEDs. 

Circuit protection. “We have seen 
many automation systems getting 
damaged due to the reverse current 
of drivers. So our new range of dim- 
mable drivers have an opto-isolation 
circuit designed into it that protects 
the system from reverse current in 
the dimmable driver,” says Rakesh 
Shah, managing director, JSK Innova- 
tive Technology Pvt Ltd (JSK Urja). 

Littlefuse has launched their 
LSP05 and LSPIO thermally-protected 
surge protective devices designed 
for outdoor and commercial LED 
fixtures. These devices use thermally- 
protected varistor technology for 
transient over-voltage protection. 

Better packaging 

“Since last year, some changes that 
have taken place include the change 
from emitter technology to chip on 
board (GoB) technology and differ- 
ent soldering processes followed by 
various chip manufacturers,” says 
Siva Satheesh, managing director, 
and Abdul Basith, executive director, 
Euro lights, India. 

An active PEG greater than 0.95 
is claimed to be attainable with the 
newly-launched RGOB LED drivers 
for GoB LEDs from REGOM. Active 
PEG diminishes total harmonics, 
automatically corrects for AG input 
voltage and is capable of delivering a 
full range of input voltage. 

LED Engin claims that they have 
used an improved LZP package de- 
sign and a low thermal resistance 
per package footprint of 0.5°G/W 
to build a 25-die, SOW emitter 
that can deliver 38001m from a 



THE COMPLETE MAGAZINE ON OPEN SOURCE 

OpenSoume 




Your favourite Magazine on 
Open Source is now on the Web, too. 

OpenSourceForU.com 

Follow us on Twitter@LinuxForYou 



DECEMBER 2015 | ELECTRONICS FOR YOU 



WWW.EFYMAG.COM 






COMPONENTS 



MAJOR CONTRIBUTORS TO THIS REPORT 




Abdul Basith, G. Jeganathan, 

executive director, director, GTP 

Euro Lights, india Equipments 

india Pvt Ltd 



I. Hari 
Prasad, 

Omtronics 



Joy Biswas, Rakesh Shah, Siva T.A. Babu, 

product manager, managing director, Satheesh, managing director, 

Forbix Semicon JSK innovative managing director. Quantum Dots 
Technoiogy Pvt Ltd Euro Lights, india Technoiogy 
(JSK Urja) Pvt Ltd 



6.2mm x 6.2mm light emitting area 
on 12mm x 12mm emitter footprint. 

Coloured LED chips 

City farming or vertical farming uses 
a cultivation process where crops 
are grown in small interior areas 
using LED arrays to provide an op- 
timal light spectrum. This is done 
by mixing LEDs of various colours 
for boosting growth throughout the 
year, irrespective of how the Sun 
is shining. 

The problem of beam halos and 
mismatched, unmixed colours is 
claimed to be resolved here by us- 
ing one focal length for all colours. 
Cree announced XQ-E high-intensity 
LEDs that deliver maximum candelas 
through secondary optics, enabling 
lighting manufacturers to radically 
reduce system size and power of 
high-intensity colour applications. 

Adding further, the company 
release mentions that it is built on 
Cree’s SC5 technology platform and 
features a combination of optical 
symmetry, consistent design across 
all colours, and a tiny 1.6mm x 1.6mm 
footprint simplifies manufacturing 
and design while providing excellent 
colour mixing. 

Investing in longevity 

Lighting products started off as gas- 
filled tubes with inverters, which were 
then followed by compact fluorescent 
lamps. “Components that go in LED 
lighting products today dissipate 
comparatively less heat and do not 
use any chemical gases,” explains 
G. Jeganathan, director, GTP Equip- 
ments India Pvt Ltd. However, heat 
still affects the reliability of LEDs by a 
significant amount. 



“The brand of the component is 
not really connected to quality. Any 
single component failure will be a 
cost to the company, and that hurts 
its image. In our case, we have set 
up complicated test equipment and 
systems to make sure every LED 
that goes through us is tested with 
different current variations, switch- 
ing frequencies and environmental 
conditions,” says Joy Biswas, product 
manager, Forbix Semicon. 

Heat is definitely a problem for 
these devices. “Bulbs that come with 
aluminium heat-sinks do a good job 
of dissipating heat. The more heat 
these dissipate, the more reliable 
are the bulbs. This is because excess 
heat can damage the internals. For 
example, copper wiring is affected by 
continuous heat over a period of time, 
which can end up tearing the trans- 
former if too much heat resides inside 
the unit,” says Biswas. Now that you 
know this, consider the fact that quite 
a few inexpensive LED bulbs come 
with plastic heat-sink components! 

What next 

“In the future, lumens per watt will 
improve at least five to ten times 
over conventional LEDs, while cost 
per watt will dramatically come 
down. Multi Junction Technology 
(MJT) LEDs are more reliable than 
conventional LEDs today,” says I. 
Hari Prasad from OMTRONIGS LED 
Lighting Solutions. Engineers using 
MJT LEDs will be able to eliminate 
drivers or converters in their designs. 
Prasad also explains that MJTs have 
a longer life and enjoy low-distortion 
power by having one of the lowest 
total harmonic distortion along with 
the highest power factors. • 
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INTERVIEW 



Computing: 

We are at the dawn of an era that 
transcends CPU and GPU computing 

Open computer vision (OpenCV) is an image-processing software that is widely used and 
heavily documented. With the latest version having participation from big players like Intel 
and AMD, let us find out about the open computer language (OpenCL) acceleration layer 
added to it. Dr Harris Gasparakis, OpenCV manager, Computer Vision, AMD, speaks with 
Priya Ravindran from EFY about graphical processing and AMD’s contribution to OpenCV 




DR HARRIS 
GASPARAKIS 

OPENCV MANAGER, 
COMPUTER VISION, AMD 



Q. How has computing evolved? 

A. The modern trend embodied by graphical process- 
ing units (GPUs) is to employ scalar architectures, sup- 
port multiple concurrent threads and let the compiler and 
runtime do their magic. In fact, we are at the dawn of 
an era that transcends central processing unit (CPU) and 
GPU computing by combining both. I am talking about 
heterogeneous computing, where CPUs and GPUs are not 
only integrated on the same die but these efficiently syn- 
chronise access and operate on the same data from main 
memory, without redundant data copies. OpenCL 2.0 pro- 
vides the application peripheral interface that enables this. 

Q. What are the main points to keep in mind while creat- 
ing an OpenCL implementation? 

A. There are two main elements in creating an Open- 
CL implementation or port of any library. First, you need 
to make sure that data makes it to the processing cores. 
For example, in a discrete GPU, you need to explicitly 
copy the data to onboard memory from the main memory. 
This approach also works on an integrated device but is 
not efficient. 

The other element in porting a library to OpenCL is 
porting the processing logic to OpenCL kernel syntax. 

Q. What are the main differences between OpenCV- 
without-OpenCL and OpenCV-with-OpenCL? What new 
capabilities do these offer? 

A. It is not about new functionalities. Rather, it is 
about accelerating the most common existing functional- 
ity to take advantage of GPUs. For copying data to the 
onboard memory on an integrated GPU, you would want 
to use zero copy, that is, you would want the GPU to 
use the same data as the CPU. This was possible using 
OpenCL 1.2 but is significantly easier with OpenCL 2.0. 
In OpenCV, our goal was to create an implementation 
that would work on all OpenCL-capable devices, such as 
integrated or discreet GPUs. 

Q. Why did you go with the transparent acceleration 
layer? 

A. The goal of the transparent acceleration layer (T-API) 



was to enable people to write their code only once. If 
an OpenCL-capable device is available, it will be used. 
Otherwise, the fallback is CPU execution, which can also 
include accelerators like integrated performance primtives 
or intrinsics like advanced vector extensions/streaming 
SIMD extensions (AVX/SSE). 

Detection of OpenCL devices happens at runtime, 
dynamically. Integration inside OpenCV was a significant 
effort. We sponsored the maintainers of OpenCV and they 
became very excited with the vision and carried it forward. 

Q. How does this interface work? 

A. My main idea was to introduce a new data struc- 
ture, universal or unified matrix (Umat) to replace Mat 
data structure, which was historically the basic image 
data structure in OpenCV. The goal was to hide data local- 
ity under UMat hood in a way that is appropriate for each 
class of device. For example, in the case of discreet GPUs, 
UMat would have the responsibility for synchronising 
data between the CPU and GPU by making a copy. 

Q. To what effect can embedded engineers use OpenCV? 

A. Traditionally, OpenCV has been great for proto- 
typing, given the wealth of algorithms that have been 
implemented. OpenCV 3.0 brought about a general re- 
architecture, further strengthening the library in terms of 
having it organised in a more modular fashion. 

Embedded vendors have now realised that there are 
credible, high-performance and relatively low-cost embed- 
ded solutions using GPUs. In the cost, one has to factor 
in the total cost of ownership, as developing in generic 
languages like OpenCL is arguably significantly cheaper 
than developing for a specialised processor. 

Q. What is the next step forward for OpenCV? 

A. The next step in OpenCV will be to take full ad- 
vantage of the advanced features of OpenCL 2.0. I am 
particularly excited about the prospect of extensively 
using fine-grain support vector machine (SVM), as this 
would enable efficient hybrid imaging pipelines, where 
one would be able to mix and match CPU and GPU execu- 
tion, with no performance penalty. • 
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INTERVIEW 



Microcontrollers: 

Inclusion of security is becoming necessary 
as more systems become connected 

Several microcontroller (MCU) markets are transitioning to higher-performance 
technologies as designers seek better MCUs for the Internet of Things (loT). Which 
high-level trends are defining the future of MCUs? Hear it from the makers of PowerVR 
graphics architecture as Alexandru Voica, senior technology marketing specialist, 
Imagination Technologies, speaks with Dilin Anand of EFY 



Q. What are some innovative SoCs or other chips for 
new niches that you have found to be exciting? 

A. There have been several systems on chips (SoCs) 
and platforms released recently that are really exciting. I 
would start with Samsung ARTIK 1, an loT development 
board that uses a dual-core MIPS M-class central process- 
ing unit (CPU) cluster. 

Ingenic M200 is another great example of an innova- 
tive SoC built from the ground up for wearable devices. It 
implements a power-saving hardware architecture where 
a high-performance MIPS CPU clocked at 1.2GHz tackles 
most of the heavy lifting, while less-demanding tasks are 
handled by a secondary low-power 300MHz MIPS CPU. 

Finally, Baikal-Tl processor is the first Russian offer- 
ing for the communications market to use a MIPS P-class 
Warrior CPU, boasting highly- competitive properties in 
terms of performance, technology node and compatibility. 

Q. What are the most popular features that you have 
seen in these loT-targeted chips? 

A. Many loT-focused chips are integrating advanced 
functionalities to reduce power and manufacturing costs. 
One example is the emergence of the sensor-fusion hub. 
Another big trend is the addition of multi-standard radio 
on-chip, particularly in connected applications. Inclu- 
sion of security is becoming necessary as more systems 
become connected. 

Q. Any shift in the way of thinking of chip vendors as 
they prepare to fuiiy tackie the loT space? 

A. New or established, every semiconductor vendor 
needs a new paradigm to solve four critical issues in the 
loT, namely, design time, differentiation, time-to-revenue 
and design cost. 

In the loT market, consumers have high expectations; 
devices need to be affordable, power-efficient and must 
work out of the box. To address these issues, we have 
partnered with Taiwan Semiconductor Manufacturing Co. 
to create multiple loT sub-systems using MIPS, PowerVR 
and Ensigma that are optimised for multiple process 
technologies, from 55nm to lOnm. Using these intellectual 
property (IP) platforms, semiconductor manufacturers can 
address the widest range of high-growth markets, from 



wearables and sensors to mobile, connected cars, cloud 
processing and beyond. 

Q. How would you define the design of an MCU as we 
move further towards loT appiications? 

A. There are a few essential metrics that define the 
design of any MCU — ease of software development, low 
power consumption, wide input/output functionality and 
performance efficiency — and their importance varies with 
the target application. 

Industrial automation and electronic control units 
markets, for example, require tight and deterministic op- 
erations in safety-critical conditions. For automotive info- 
tainment, those requirements are more relaxed in favour 
of better raw performance needed to process multimedia 
data. In the case of smartcities and home automation, hav- 
ing a complete, fully-integrated solution (MCU + baseband 
radio + radio frequency) is extremely important to acceler- 
ate time-to-market. 

Q. How are the latest chips reducing power consumption, 
and what changes are driving this? 

A. MIPS is a pure reduced-instruction-set-computer 
architecture that achieves better performance at lower fre- 
quencies and in a smaller area by using power-saving in- 
structions, enabling fine-grain control over all parts of the 
chip. All MIPS CPUs implement fine-grain clocks, gating 
to reduce dynamic power and voltage/frequency scaling 
to allow on-the-fly clock-frequency changes. 

The multi-threaded technology in MIPS I-class cores 
combines multiple processing elements in a single processor 
core, providing performance (and lower area/power) that 
would otherwise be required of multiple processor cores. 

Q. With Xiaomi’s plans to launch its own smartphone 
processor through Leadcore, there seems to be a big- 
ger focus on custom chips designed by fabiess design 
houses. Your views? 

A. Taking the vertically-integrated route can offer sub- 
stantial advantages, if done right. Companies that are ver- 
tically integrated have a very tight grip on many aspects 
of manufacturing and there is a lot to be gained from the 
synergies that result from this. • 
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This Month’s DVD Contents 

This month’s DVD is packed with some new, updated and engaging eiectronics design automation 
(EDA) toois for design and simuiation aiong with informative videos and source codes of projects 
featured in the do-it-yourseif section 



WinSCP (version 5.7.6). WinSCP is an open source free SFTR FTR WebDAV and SCP client for Windows. 
Its main function is file transfer between a local and a remote computer. The latest version improves 
interoperability with several SFTP and FTP servers and fixes several bugs. 

Angry IP scanner (version 3.4). Angry IP scanner is an extremely fast IP address and port scanner. It can 
scan IP addresses in any range or port. It does not require any installations and can be freely copied and 
used anywhere. 

Password Safe (version 3.37.1). Password Safe is a simple and secure password-management application 
available under open source approved licence. 

Eraser (version 6.0.10.2620). Eraser is an advanced security tool for Windows that allows you to completely 
remove sensitive data from your hard drive by overwriting it several times with carefully selected patterns. 

KeePass (version 2.30). KeePass is a free, open source, lightweight and easy-to-use password manager, 
which helps you to manage your passwords in a secure way. You can put all your passwords in one 
database, which is locked with one master key or a key file. You only have to remember one single master 
password or select the key file to unlock the whole database. 



ABHISHEKA. MUTHA 

BSch3V schematic capture 
(version 0.82.01) 

BSch3V is a schematic capture pro- 
gram for Windows Vista, 7 and 8. 
Bsch is short for Basic Schematic as 
this software allows users to work on 
basic functions. The current version 
included in the DVD comprises LCoV 
component library editor (version 
0.82.01), PL3W parts list generator 
(version 0.81.10), NL3W netlist gen- 
erator (version 0.81.10), NUT3W au- 
tomatic numbering software (version 
0.82.01), CE3Search searching utility 
for CE3 files (version 0.81.10) and the 
component library. 

LogicCircuit (version 2.15.10.21) 

This is a free, open source educa- 
tional software for designing and 
simulating digital logic circuits. With 
an intuitive graphical user interface, 
it allows you to create unrestricted 
circuit hierarchy with multi-bit buses, 
debug circuits behaviour with oscillo- 
scopes and navigate running circuits 
hierarchy. This Windows application 
requires Microsoft .NET Framework 
4.5 or higher. In the latest version, a 
bug in the initialisation of circuit run 
was fixed. 

Qfsm, the finite-state machine 
designer (version 0.54) 

Developed by Stefan Duffner and 
Rainer Strobel, Qfsm is a graphical 
editor for finite-state machines writ- 
ten in C + + using graphical toolkit 
Qt. In the latest version, some bugs 
have been fixed and a new function 
to export State Machine Compiler 
(.sm) files has been added. Users 
can export diagrams in Encapsulated 
PostScript (EPS), Scalable Vector 
Graphics (SVG) and Portable Net- 
work Graphics (PNG) formats. Some 



Some popular resources 




Fig. 1: Screenshot of BSch3V schematic 
capture tooi 



other features include drawing, edit- 
ing and printing diagrams, integrity 
check. Hardware Description Lan- 
guage (HDL) export in various for- 
mats, interactive simulation and state 
machine compiler (SMC) export. 

OpenAPC (version 4.1-1) 

There are many kinds of viruses out 
there that manipulate industrial con- 
trol systems including connected pro- 
grammable logic controllers (PLCs). 
OpenAPC keeps worms and other 
buffer-overflow dependent risks away 
from Supervisory Control And Data 
Acquisition (SCADA) and PLC sys- 
tems. It is an open source advanced 
process control (APC) solution that 
is highly flexible and configurable. 




Fig. 2: A sampie circuit in LogicCircuit interface 



and covers a wide range of automa- 
tion, visualisation and process con- 
trol tasks for home control as well 
as industrial automation. It consists 
of several sub-components such as 
CNConstruct and BeamConstruct that 
are specialised for different tasks. 

eSim (version 1.0.1) 

Previously known as Oscad/FreeEDA, 
eSim is an open source EDA tool for 
circuit design, simulation, analysis 
and PCB design. An article has been 
published in this month’s magazine 
for an in-depth understanding of 
the software. • 



The author is a senior technicai correspondent 
at EFY 
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VIPER: The Python 



loT Design Suite 



The Hello World of Embedded Devices: A Blinking LED Program 



############################################# 

# Led Blink 

# Created by VIPER Teann 201 5 CC 

# Authors: G. Baldi, D. Mazzei 

############################################# 

# DO to D127 represent the names of digital pins 

# On most Arduino-like boards pin D13 has an on-board LED connected. 

# Initialise a digital pin as an output to drive the connected LED. 

pinMode(D1 3, OUTPUT) 

# loop forever 
while True: 

digitalWrite(D13,HIGH) # turn the LED ON by making the voltage HIGH 
sleep(1 000) # wait for a second 

digitalWrite(D13,LOW) # turn the LED OFF by making the voltage LOW 
sleep(1 000) # wait for a second 



PRIYA RAVINDRAN 

V IPER, the acronym for Viper 
Is Python Embedded in Real- 
Time, is a solution for making 
your design interactive and connected 
to the Internet of Things (loT) easily. 
The package offers a set of software 
and hardware tools to seamlessly 
implement your embedded design 
ideas, without worrying about actually 
putting together stuff using solders to 
make your design work. 

The suite is open source and re- 
leased under general-public licence 
version 3 (GPL3), Apache2 and 
Massachusetts Institute of Technol- 
ogy (MIT) licences, depending on the 
libraries and codes put to use. For 
commercial usage, their respective 
websites offer a separate package 
along with added support. Built to be 
cross-platform, VIPER is a develop- 
ment suite for high-level design of in- 
teractive objects, artistic installations 
and Internet/cloud-connected devices. 

What it offers 

VIPER provides a platform for devel- 
oping embedded designs in Python, 
using paradigms and features typical 
of personal computers and mobile 
programming. It lets you make your 
object connected and smart with 
just a few lines of code and almost 
no wiring. 

Multi-board compatibility. Con- 
verting your product idea into a 
prototype can be easily achieved with 
VIPER, which can run on all 32-bit 
ARM processors and professional 
hardware based on ARM microcon- 
trollers (MCUs) . It also offers support 
to do-it-yourself MCU boards like 
Arduino, UDOO, ST Nucleo, Particle 
and all Spark products. Creators of 
VIPER, Things On Internet (TOI), 
have also come up with their own 
TOI shield, a multi-sensor board with 



ready-to-plug communication ports. 
The shield claims to be a first of its 
kind, enabling plugging on Arduino 
and Particle boards without any adap- 
tors. To program using VIPER, you 
just have to make sure you install 
the universal serial bus (USB) driver 
corresponding to your board. The 
board has to ‘viperised’ before you 
can use it, and this involves installing 
VIPER virtual machine (VM) and the 
required real-time operating system 
(RTOS) on the board. 

A multi-threaded RTOS. Using 
ChibiOS as the embedded device OS, 
VIPER permits hardware-architecture- 
independent design implementation. 
Implementing multi-threading on top 
of the OS has brought a new dimen- 
sion to VIPER. Every VIPER thread 
is an RTOS thread with a specific 
priority, and these are synchronised 
using a global interpreter lock that is 
released when a higher priority one 
requests processing. 

Elegant handling of peripherals. 
Abstraction layer of ChibiOS supports 
basic peripherals like general-purpose 
input/output (I/O), pulse width mod- 
ulation (PWM), analogue-to-digital 



converters, inter-integrated circuits, 
serial peripheral interfaces, timers, 
external interrupts, serials and USBs. 
The required interface codes can be 
found as modules in Python library. 
For other drivers, all that is required 
is C-function that can be embedded 
in the script. What this means is 
that, most Raspberry Pi drivers you 
work with can be easily adapted and 
ported into VIPER Python scripts. 

Libraries for scripting. Useful 
modules from the standard Python 
library, like json, math and uriparse, 
have been ported to VIPER, and these 
can be used while working with 
codes. Along with these, VIPER adds 
a set of built-ins that can be used 
directly. You can also import modules 
while working with sensors, shields or 
even specific ones pertaining to VIPER 
threads and connections. 

Efficient management. Memory 
and space management are up to the 
mark with VIPER. With an intention- 
al effort at minimising object space, 
built-in functions occupy just four 
bytes, against 16 for a normal one. It 
implements a novel memory manage- 
ment system and a memory allocator 
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Here is what Hack a Day had to say about VIPER 
on their Kickstarter page 



“Part of getting loT projects off the ground is overcoming the language barrier between 
humans who want to easily prototype complex ideas and hardware that wants specific 
instructions. A company called Things On Internet (TOI) has created VIPER, a system to 
easily program any Spark Core, UDOO or Arduino Due with Python.” 



“VIPER enables developing 
embedded and loT solutions 
in a faster and highly re-usable 
way. Hence, we believe that 
VIPER will be the Android for 
the embedded world.” 

— Daniele Mazzei, VIPER 
co-founder and system 
integration designer 

with specialised garbage collector to 
suit embedded operations. 

VIPER converts local and global 
names to 16-bit integers instead of 
saving it as strings. While this saves 
resources spent by the MCU, names 
information is not available during 
runtime. Also, for time-constrained 
functions, you can write the fast code 
in C and call it from Python script. 

Customisability. As the embed- 
ded machine being used is virtual, 
you can customise it to your applica- 
tion. Customisation referred to here is 
in terms of the number of drivers ini- 
tialised, functioning of ports, level of 
optimisation and so on. This results 
in saving precious flash and random 
access memory. 

VIPER tools. A compiler reads the 
input code and produces an optimised 
byte-code that can be understood by 
the VM. Optimisation here involves 
saving code objects on flash for direct 
access and analysing the code for 
static reachability. A VM builder al- 
lows you to configure and create a VM 
that suits your application better, for 
better functionality and to help you 
work within your constraints. 

There is also a VIPER Up-linker 
that prepares the packages required 
by the VM for executing the expected 
design. All of these are integrated 
into the integrated development en- 
vironment (IDE) to enable one-click 
execution of the entire process. 



The latest release, VI- 
PER 0.2.0.0009, also in- 
cludes a photon Wi-Fi 
driver, Adafruit neopixel 
light emitting diode (LED) 
matrix driver, an infrared 
read-and-write control 
module, drivers for servo- 
motor and thermal printer 
and an animation module. 
Inclusion of these additional features 
promises an enhanced and smooth 
user experience. 

What VIPER Suite is 

A comprehensive development en- 
vironment, VIPER Suite consists of 
three main components. With the 
help of these you can easily and 
quickly design your embedded sys- 
tem and integrate with sensors and 
the cloud. Let us see each of these 
components one by one. 

VIPER IDE. A browser based ded- 
icated development environment, the 
IDE provides a platform for develop- 
ing your Python code and managing 
your boards. It includes a compiler, 
debugger and an editor, alongside 
tutorials and example projects for 
an easy learning experience. A code 
editor based on Code Mirror makes it 
easy to navigate through your code, 
while providing a comfortable user 
interface. The integrated debugger 
has built-in support for exceptions, 
which although not Python excep- 
tions, are faster to raise and handle. 
The IDE also allows you to inspect 
low-level VIPER VM byte-codes. 

A serial console allows you to 
control communication with ports 
on the board. Managing connected 
devices is easy, thanks to the board 
management toolbar. A registered 
user is also automatically connected 
to VIPER cloud, where she or he can 




store data and access sessions from 
different devices/places, without af- 
fecting continuity. Thus, all you need 
to do is develop scripts locally using 
the IDE and sync it with the cloud. 

VIPER VM. The aim of VIPER VM 
is to bring Python into the embedded 
world. It uses a sub-set of Python, 
neglecting features not required by 
the embedded world. What the VM 
lets you do is develop board-inde- 
pendent Python scripts that can be 
easily re-used and simulated. VIPER 
supports most high-level features 
of Python like modules, classes, 
multi-threading, callback, timers and 
exceptions. In addition to these, it 
allows one to use custom hardware- 
related features like interrupts, PWM 
and digital I/O. 

VIPER app. This is how you ac- 
cess your object. The app provides an 
interface for all network- or Bluetooth- 
powered VIPER objects. Easily down- 
loadable through Android, iTunes or 
Windows stores, the app allows you 
to control your object using your 
smartphone or tablet. On launching 
the app, it automatically displays a 
list of viperised devices in the vicinity, 
which you can then connect to. 

Although VIPER is in Python, app 
interfaces are based on Hyper Text 
Mark-up Language (HTML) or Java, 
making it easy for you to connect to 
your MCU or mobiles. You do not 
need to write any separate code for 
Android or iOS. 

How to start using VIPER 

With a zero-install development 
environment, all you need to do is 
unpack the packages that come with 
VIPER. Or, you can simply load the 
necessities from this month’s DVD 
and start using it right away. 

Find example projects on VIPER 
hackster platform (www.hackster.io/ 
viper). Clear your doubts that crop 
up by posting on their community 
forum (www. community, viperize. it) . 
For anything else, get onto their web- 
site, www.viperize.it • 



Pr/ya Ravindran is a technical journalist at EFY 
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Biological Image Analysis Using Fiji 



JAI SACHITH PAUL 

I n the last couple of issues we 
dealt with biomedical signal-pro- 
cessing software, namely, BioSig 
and FieldTrip. Fiji Is Just ImageJ soft- 



ware, abbreviated as Fiji, is a smart 
open source platform for the analysis 
of biomedical data. As the name in- 
dicates, it is a distribution of ImageJ 
package with many useful plugins. 
The latest version of this software 
licensed under GNU public 
licence version 2 is bundled 
in the DVD accompanying 
this month’s EFY Plus. 







Biology 

researchers 



Bioinformatics 
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Software 
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Fig. 1: Fiji is a truiy interdiscipiinary software connecting 
engineers and researchers from various discipiines 



Why Fiji 

Recent advances in com- 
puter vision and technol- 
ogy have helped immensely 
in the analysis of biologi- 
cal images. Computerised 
analysis of images makes 
it possible to overcome the 
limitations of human obser- 
vations, providing relevant 
inference from either large 
sets of biological samples 
or high-resolution informa- 
tion of smaller samples. 
Image data is registered 
from various overlapping 
parts, segmented to cap- 



a Microscopy data 




b Registration 




c Visualisation 




d Segmentation 




e Measurements 




Fig. 2: Some of the main techniques used in the software (a) Stitching piugins heips in gathering 
different views of the microscopic data, (b) Image registration, (c) Visuaiisation, (d) Image 
segmentation and (e) Measurements (Image courtesy: Article titled ‘Fiji: An open source piatform 
for bioiogicai-image anaiysis’ by Johannes Schindeiin et ai) 



ture biologically-relevant features, 
tracked across space and time, and 
compared with other specimen. 

There are a handful of soft- 
ware in the market that deal with 
biological images. These include 
commercial ones like Amira and 
Velocity and open source ones 
including ImageJ and Biolm- 
ageXD. While commercial plat- 
forms provide an easy interface, 
inner details of image-processing 
algorithms are hidden from the 
user, which is not recommended 
when it comes to research in bio- 
image informatics. 

If we take the case of an open 
source software like ImageJ, it is 
made by and for biologists. There- 
fore the tool does not follow the 
principles of modern software en- 
gineering, making it less attractive 
for computer scientists. 

Project Fiji is built on the ar- 
chitecture of ImageJ, with an aim 
to help researchers to develop 
innovative, cutting-edge solutions 
for biological-image analysis. Pow- 
erful libraries in Fiji ensure that 
image-analysis tools are frequently 
updated with the latest algorithms. 

Attracting researchers 
from multiple disciplines 

The software proves to be a very 
useful tool for researchers from 
various disciples. If you are a 
researcher in biology, the point- 
and-click interface provided by Fiji 
allows you to interact with multi- 
dimensional data. This interface is 
quite similar to the one provided 
by ImageJ. A bio-informatician 
with sound programming skills 
can make use of the available 
scripting languages for construct- 
ing image-processing pipelines. 
This is possible with the help of 
Script Editor plugin. 
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Software at a glance 



Name: Fiji (Fiji Is Just ImageJ) 

Type: Image analysis and processing package 

Main developers: Johannes Schindelin, Albert Cardona, Mark Longair and 

Benjamin Schmid 

Supported platforms: Windows, Linux and Mac OS X, Intel 32-bit or 64-bit, with limited 
support for Mac OSX/PPC 
Licence: GPL v2 

For more information: www.fiji.se 



If you are an engineer, you can 
use this tool in more interesting 
ways. You can make use of the 
existing source code to develop 
a much more efficient and high- 
performing algorithm and spread 
it around the world for free. The 
software bundles standard libraries 
and builds bridges to other plat- 
forms with the help of plugins. As 
a computer scientist, you can make 
use of the tool for rapid prototyping 
of generic algorithms. 

Some noteworthy features 

Fiji is essentially an enhancement 
of ImageJ software with many use- 
ful plugins that aid in biological-im- 
age processing. Therefore it shares 
many features with ImageJ tool. 

Batch processing. Scripts and 
macros in Fiji have the ability to 
reuse their functionality in multiple 
images. The user can at first create 
a basic macro that operates on the 
active image and then apply the 
macro to a group of images via a 
batch process. 

Script editor. When a user 
writes the script in any of the lan- 
guages supported by the software, 
script editor is of immense use. Text 
editing features such as auto-intend 
and configurable white-space op- 
tions, programming features like 
output console and syntax high- 
lighting, language specific tools and 
interfaces are provided. 

The entire process of writing the 
script is as simple as starting the 
script editor, choosing the preferred 
language, and writing and running 
the script. 

Plugin integration. More elabo- 
rate plugin integration is possible in 



Fiji because most Fiji methods are 
implemented as software libraries 
using ImgLib for data representa- 
tion. As all plugins run on a com- 
mon platform, output of one plugin 
can serve as input to another. 

Main techniques used 

Let us now take a look at some of 
the main techniques used for image 
processing using this software. 

Colocalisation. If you are hav- 
ing two sets of image samples and 
wish to find out the colocalisation 
between these, Fiji provides suf- 
ficient methods for the same. The 
software uses Coloc 2 plugin for 
pixel intensity correlation over 
space methods including Pearson, 
Manders, Costes and Li. Colocalisa- 
tion finds significant applications 
in scatterplots, analysis, automatic 
thresholding and statistical signifi- 
cance testing. 

Segmentation. Image segmenta- 
tion involves assigning a label to 
each pixel of an image. Pixels con- 
taining identical labels have some 
visual characteristics in common. 
The first step involved in image 
segmentation is the pre-processing 
of data with the help of sufficient 
filters. This helps in making thresh- 
holding more effective. Auto-thresh- 
holding is then applied, followed 
by creation and manipulation of a 
mask. A selection contained in a 
mask is created and transferred to 
the original image. Finally, resultant 
data is analysed. 

Registration. This involves 
transforming different samples 
or views of the same data into a 
common coordinate system. For 
comparison or integration of data 



obtained from different measure- 
ments, image registration is neces- 
sary. Stitching and Register Virtual 
Stack Slices plugins are used for 
this purpose. The latter has ad- 
ditional functionalities including 
elastic implementation and trans- 
formation of a composite image 
over a base reference image. 

Image stitching. Stitching pl- 
ugin helps in combining the image 
collected from different samples or 
different views into a single cohe- 
sive output. 

Hacking. Tool for Automated 
Sporozoite Tracking (ToAST) and 
TrackMate are some of the plugins 
used in the software for the pur- 
pose of tracking. While some of 
these tracking plugins rely heavily 
on manual interaction, others can 
be automated to provide high- 
throughput analyses. 

Visualisation. Graphical illus- 
tration of data enables scientists to 
have a better understanding and 
insight over data. 

Boosting interdisciplinary 
research 

The main purpose behind the 
development of this platform is 
clearly stated in the research paper 
titled ‘Fiji: An open source platform 
for biological-image analysis’ by 
Johannes Schindelin and others. 
Developers envision the software as 
a platform for productive collabora- 
tion between computer science and 
biology research communities. 

Is the software successful in 
achieving its mission? Yes, says 
the user community around the 
world. “No doubt, ImageJ and Fiji 
are the best open source image- 
analysis software. These are easy 
and powerful,” points out a user on 
Researchgate. If you are a biologist, 
a computer scientist or a researcher 
in bioinformatics working in biolog- 
ical-image processing, Fiji could be 
the ideal tool for you. • 



The author is an electronics enthusiast 
from Kerala 
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eSim for Circuit Design, Simulation, 
Analysis and PCB Design 



like OrCAD, Xpedition 
and HSPICE. Education- 
al institutions and small 
and medium enterprises 
can effectively use this 
software that offers the 
user experience and ca- 
pabilities equivalent to 
proprietary ones. 

An all-in-one 
EDA package 

There are a series of steps 
involved in electronic de- 
sign automation (EDA). 
In the first step, speci- 
fications are laid down. 
These specifications take 
the shape of a design that 
could be in various forms 
such as a schematic circuit 
or a logical description in 
a High-level Description 
Language (HDL). The de- 
sign is then simulated and 
redesigned, if necessary. 

Once specifications are 
met, the design is con- 
verted into a PCB layout, 
a chip layout or ported to 
a field programmable gate 
array (FPGA) . The product 



open source ones. 

Advanced features 

Rakhi R. and Kannan M. 
Moudgalya in their article 
titled, ‘Oscad: Open Source 
Computer Aided Design 
Took discuss the advanced 
features of this tool. Let us 
take a quick glance at these. 

Model Builder. How 
well the devices in the 
simulations are modelled 
is a prime determinant fac- 
tor of the accuracy of the 
simulation. A set of device 
models including bipolar 
junction diodes, bipolar 
junction transistors (BJTs) 
and field effect transistors 
(FETs) are provided. 

Suppose we are dealing 
with a bridge rectifier cir- 
cuit. Parameters in the de- 
vice model (say, the diode) 
can be set using the model 
builder tool and can even 
be reused by exporting the 
design into other files. 

Subcircuit Builder. A 
complex circuit can be bro- 
ken into simpler sub-circuits 
and could be reused in 
other projects. This ensures 
scalability and modularity 
of the design. 



Fig. 1: eSim software running on Aakash tabiet 
(Image courtesy: www.aakashiabs.org/gnu) 




Fig. 2: Simuiating a rectifier circuit using eSim 




thus obtained is again checked to see 
if it meets the specifications and, for 
that, the entire cycle is repeated till 
desired results are obtained. 

A large number of proprietary 
EDA tools including Cadence, Synop- 
sys. Mentor Graphics and Xilinx can 
perform all these jobs in a compre- 
hensive fashion. Unfortunately, the 
cost associated with the purchase of 



such proprietary design tools discour- 
ages the student community from 
colleges as well as SMEs from playing 
around with such tools. 

eSim, previously known as Oscad 
or FreeEDA, took its shape in IIT 
Bombay under free and open source 
software in science and engineering 
education (FOSSEE) group, making 
the software a viable alternative to 



JAI SACHITH PAUL 



I n this article we take a look at 
eSim, a powerful open source 
software for integrated electronic 
design applications including circuit 
design, simulation, analysis and PCB 
design. The software is built with 
the help of popular open source soft- 
ware such as Ngspice, KiCad, Scilab 
and Python. 

It is developed as an 
open source alternative 
to commercial software 
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Running eSim on Aakash tablets 



Aakash tablets were introduced into the Indian market as an affordable platform 
for learning and education. Porting eSim into Aakash gives access to powerful CAD 
systems at a cost less than US$ 40, thereby inspiring budding engineering minds who 
cannot afford costly hardware and software with brilliant ideas. 



Software at a Glance 



Name: eSim (previously known as Oscad/FreeEDA) 

Type: EDA tool 

Developers: Actively developed by FOSSEE group at IIT Bombay 
Licence type: GNU general public licence 

Key features: 

> Draw circuits using KiCad, create a netlist and simulate using Ngspice 

> Kicad for PCB design and Gerber files generation 

> Model builder, Subcircuit Builder and SMCsim tools 
Supporting platforms: Ubuntu Linux and Windows 
Website: www.esim.fossee.in 



Scilab based Mini Circuit Simu- 
lator (SMCsim). Electronic simula- 
tions are based on mathematical 
equations. In order to impart a clear 
idea of how the entire simulation 
actually works, it is necessary that 
mathematical equations are provided 
along with simulations. This unique 
feature of eSim helps users get a clear 
picture of simulations. 

The tool runs in three modes. It 
solves circuit equations and gives 
the final simulation result in normal 
mode. Users can also view symbolic 
equations along with the result in 
symbolic mode. Numerical mode 
gives intermediate numerical values 
of elements and components in sys- 
tem matrices along with symbolic 
equations and the final result. 

The other modules 

We have already described the key 
features of the software. Let us now 
have a quick look at other important 
modules used in eSim software. 

EEschema. This is an integrated 
software library where function- 
alities of circuit drawing, control, 
layout, library management and 
access to PCB design software are 
carried out. This schematic-capture 
software also provides the netlist 
describing the electrical connections 
of the circuit. 



eSim developers have extended 
its functionality by incorporating 
software libraries for voltage and 
current sources. 

CvPcb. This is basically a foot- 
print editor tool that helps users to 
associate schematic components 
to component footprints in the 
PCB design. 

Pcbnew. Pcbnew is the layout 
editor tool from KiCad. CvPcb tool 
assigns components for the netlist 
produced by EEschema to the module 
used by Pcbnew. 

KiCad to Ngspice netlist convert- 
er. This module is developed by eSim 
developers to facilitate easy conver- 
sion of KiCad-generated netlists to 
Ngspice-compatible formats. 

Analysis Inserter. This module 
helps in inserting the type and op- 
tions for various kinds of analyses 
of electronic circuits. Various types 
of analysis such as operating point 
analysis, AC and DC analysis and 
transient analysis can all be done 
with the help of this tool developed 
for eSim. 

Ngspice. This is yet another 
general-purpose circuit-simulation 
program for non-linear DC, non-lin- 
ear transient and linear AC analyses. 
Simulation can contain components 
including resistors, capacitors, induc- 
tors, transmission lines BJTs, FETs, 



metal oxide semiconductor field ef- 
fect transistors, etc. 

eSIm workflow 

The circuit diagram drawn on paper 
is entered into a computer using EE- 
schema, which is the schematic edi- 
tor used in this software. Apart from 
the library that provides voltage and 
current sources, there is yet another 
one created for printing and plotting 
purposes. The netlist file provided 
by this schematic editor contains 
electrical connections involved in 
the design. 

Physical components are mapped 
into their footprints for creation of 
the PCB layout. CvPcb tool is used 
for this footprint mapping. The PCB 
layout is drawn with the help of 
Pcbnew. It is not always practical to 
check the accuracy of the design us- 
ing breadboard testing. Model Builder 
helps in creating accurate models and 
editing existing models. Hierarchical 
modelling helps in designing complex 
models. Subcircuit Builder helps in 
creating sub -circuits. 

Netlst converter helps in the 
conversion of netlists into a Ngspice- 
compatible format. Analysis Inserter 
proves to be an effective graphical 
interface for various types of simula- 
tions performed. 

For analogue-, digital- and mixed- 
signal circuit simulation, eSim 
uses Ngspice software. SMCsim is 
also provided. 

An Indigenous 
open source software 

There is a welcome trend in the 
country to promote the use of open 
source software, wherever possible. 
eSim was developed by the research 
group at IIT Bombay as a part of this 
initiative. The widespread use of 
open source software will certainly 
encourage a lot of people into serious 
research, especially in an economi- 
cally-developing country like India 
where mastermind ideas are limited 
by shortage of funds. • 



The author is an electronics enthusiast from Kerala 
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High Performance in the most important test field 

- the real world 




GA40XX Series Spectrum Analyzers 
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GA40XX series is a small size, light weight, cost-effective portable spectrum analyzer to meet your all the RF 
appllcdtion demands. It has easy-to -keyboard layout and high^deflnidon SS-Inch TFT coior LCD display; 
display contains the appropriate settings ar>d alerts. It includes the standard USB, LA?^ and RS232 
com rnuni cation interface virtual terminal display and control and remote network access. 






The spectrum analyjer can be widely applied In many fields of science education, enterprise research and 
development and indostrial production. 
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Features 

■ Frequency range 9 kHi in 1 SGHz / 3GHz / 7.5GHz 

• 0 AM L ; 1 60 d&Tiittypicai value) 

* Phase Noise -100 cfBc/Hz {Offset 1 0 kHz ) 

■ Full amplitude accuracy of <1 ,0 d B 

■ Minimum resolution bandwidth (fiSW) 1 Hz 



Siancfard preamplifier 
Traddfig generatoitoptional} 

AM/FM demodulation measuFemeni{optional) 

B. 5 inch (800x480) widescreen 

LAN \ USB Host ^ USB Device ^ RS232 or VGA 
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Other Products 

Vector Network Analyzers | Function Generators | Handheld Scopes | RF Probes | Power Supplies | RF Training Kits 



Building A8, 2nd Fir, Tanglang Indl Zone, XilL Nanshan, Shenzhen, China +86 755 86021369 gratten@gratten.cn 



NANJING 6LARUN ATTEN 
TECHNOLOGY CO. LTD. 
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INDUSTRY NEWS 



In Focus 



EDF to encourage electronics, 

IT manufacturing 

J .S. Deepak, secretary. Department 
of Electronics and Information 
Technology (DeitY), while addressing 
the gathering at a symposium jointly 
organised by Canbank Venture Capi- 
tal Fund and Venture Intelligence, has 
said that setting up of the electronics 
development fund (EDF) marks the 
fulfilment of a long-felt need. 

He said that EDF will offer risk 
capital to industry and academia to 
encourage entrepreneurs to manufac- 
ture electronics locally and to reduce 
imports in the next five years. 

He also encouraged concentrating 
more on designing in the electronics 
and IT industry in India, citing the 
loss of about US$ 15 billion due to 
intellectual property rights. 

Chhattlsgarh signs MoUs for 
electronics manufacturing 

C hhattisgarh government has 
signed 11 memoranda of under- 
standing (MoUs) worth ^9.68 billion 
with 11 investors for manufacturing 
electronic components in the elec- 
tronics manufacturing cluster (EMC) 
in Nay a Raipur, the new state capital. 

The investment intent in the elec- 
tronics sector will boost IT and elec- 
tronics sectors in the state and will ap- 
prove state’s commitment and efforts 
to develop the sector. Naya Raipur, the 
first green field capital smartcity of the 
country will witness the development 
of electronics sector in the state owing 
to its state-of-the art infrastructure. 
This will also provide opportunity for 
skilled youths and professionals in 
the state and entrepreneurs in IT and 
electronics sector. 

Odisha plans electronics, IT hub 

W ith the aim to invite more in- 
vestments in IT and electronics 
sectors, Odisha government is devel- 
oping a dedicated hub at Naraj, near 



Sandeep Girotra to head 
Nokia-Alcatel India 

Nokia has named Sandeep Girotra 
head of India as part of the planned 
combination of Nokia and Alcatel-Lucent, 
after and subject to the successful closing 
of the public exchange offer for Alcatel- 
Lucent securities. 

BlackBerry appoints 
Narendra Nayak as India MD 

Narendra Nayak has been named MD 
for BlackBerry’s India operations. He has 
more than 30 years of experience in IT 
and telecom business management. 

Two new GMs take charge at BEL 

Two new GMs have assumed charge 

Cuttack. To get investors, the state 
government has unveiled exclusive in- 
centives for electronics system design 
and manufacturing investors. Inves- 
tors with an investment exceeding 
^ 2 billion and offering employment 
potential of over 500 would be entitled 
to 25 per cent investment subsidy on 
capital investment subject to a ceiling 
of ^ 500 million. Also, if their project 
is financed by public sector banks, the 
state government would offer an inter- 
est subvention of five per cent. 

The state government is also de- 
veloping a green-field EMC located at 
Harapur, Gaudakasipur and Durgapur 
villages of Khurda district. It is ex- 
pected to house over 100 electronics 
manufacturing units with an employ- 
ment potential of 10,000-12,000, 
which will be a mix of skilled and 
semi-skilled personnel. 

Government’s DeitY has awarded 
in-principle approval for the EMC 
project and approved a grant of 
^ 969.6 million for the same. 

Electronics hardware would 
need 8.9 million workers soon 

A ccording to a report by National 
Skill Development Corp. (NSDC), 
around 8.9 million skilled workers 



at Navratna Defence PSD Bharat 
Electronics Ltd (BEL). They are A. 
Ravisankaran, GM, Central D&E/BEL, 
Bengaluru, and Mano] Kumar, GM, 
BEL-Kotdwara. 

R. Sreedharan appointed MD 
of Unisys India 

Ravikumar Sreedharan has been 
appointed as MD of IT solutions company 
Unisys Corp. for its India unit, with effect 
from October 31 . 

Ayan Mukerji quits Wipro 

Ayan Mukerji, who was heading the 
media and telecom business unit, has 
resigned from Wipro to pursue other 
opportunities. 

will be required in the electronics and 
IT hardware sector by 2022. As per 
the report, electronics and IT hard- 
ware are the emerging sectors for job 
creation in India and employ over 4.3 
million people across the country. 

According to the report, India’s per 
capita GDP has nearly tripled since 
2000, rising from US$ 455 to US$ 
1489 in 2012. This is further expected 
to rise to over US$ 2000 by 2017, and 
will continue to be the major source 
of demand in consumer electronics in 
the country. 

Key government-initiated pro- 
grammes like UIDAI project. National 
Knowledge Network and National 
Optic Fiber Network will continue to 
be the primary demand drivers for 
this sector. 

India to replace all streetlights 
with LEDs 

L ed manufacturers in the country 
have a lot be happy about. India is 
expected to replace all its streetlights 
with LEDs in the next two years, a 
move that will save electricity. 

Presently, India has 35 million 
streetlights and the electricity required 
to run these is a mammoth 3.4GW a 
year. With the switch to LEDs, this 
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Calendar of Forthcoming Electronics 
Fairs/Exhibitions/Seminars/Events 


Name, Date and Venue 


Topics 


Contact address for details 


Inside 3D Printing Conference 
and Expo 

December 3-4, 2015 
Nehru Centre, Worli, Mumbai 


Covers a range of topics including 
business, manufacturing, jewellery, medicine, 
automobile and aerospace, and provides 
in-depth understanding about 3D printing 


lnside3DPrinting 
Phone: +91-9869441285 
Email: info@inside3dprinting.co.in 
Website: www.inside3dprinting.co.in 


LED Expo 2015 

December 3-5, 2015 
Pragati Maidan, New Delhi 


Exhibition on latest LED lighting products 
and technologies 


Messe Frankfurt Trade Fairs India Pvt Ltd 
Phone: 022-61445900 
Website: www.theledexpo.com 


Energy Storage india 

December 8-9, 2015 

India Habitat Centre, New Delhi 


International conference and exhibition on 
energy storage and microgrids in India 


Customised Energy Solutions 
Website: www.esiexpo.in 


WiN india 

December 9-11, 2015 
Pragati Maidan, New Delhi 


From hydraulics and pneumatics to electro- 
mechanical transmission, automation 
components to process and factory 
automation systems, among others 


Hannover Milano Fairs India Pvt Ltd 
Phone: 9167522998 
Email: nikhil.desai@hmf-india.com 
Website: www.win-india.com 


7th Edition Source india 
Eiectronics Suppiy Chain 

December 16-17, 2015 
Hotel Green Park, Chennai 


A B2B event for suppliers and buyers from 
consumer electronics, home appliances, 
telecommunications, information technology 
and computers, auto electronics, industrial 
electronics, lighting, medical, solar and much 
more 


Electronic Industries Association of India 
Website: www.sourceindia-electronics.com 


CES 2016 

January 6-9, 2016 
Las Vegas, Nevada, USA 


World’s gathering place for all who thrive on 
the business of consumer technologies 


Consumer Electronics Association (CEA) 
Website: www.cesweb.org 


Eiectromation india 2016 

January 7-9, 2016 
Akota Stadium, Vadodara 


Gujrat’s first-ever focussed exhibition on 
automation, instrumentation, electronics and 
electricals 


Spark Media 

Email: info@electromationindia.com 
Website: www.electromationindia.com 


india Eiectronics Week 

January 11-13, 2016 
Bengaluru 


An Indian exhibition for the global electronics 
industry showcasing concurrently six events: 
Electronics For You Expo, Electronics Rocks, 
T&M India, LED Asia, Raksha India and 
loT Show 


EFY Enterprises Pvt Ltd 
Phone: +91-11-40596605 
Email: growmybiz@efy.in 


WEARABLE EXPO 

January 13-15, 2016 
Tokyo Big Sight, Tokyo 


Wearable device and technology expo 


WEARABLE EXPO Show Management 
Reed Exhibitions Japan Ltd 
Website: www.wearable-expo.jp/en 


ELECRAMA2016 

February 13-17, 2016 
BIEC, Bengaluru 


Serves the business needs of utilities, 
government, EPC consultants, contractors, 
electrical equipment manufacturers and 
generation companies 


ELECRAMA2016 

Email: anil.nagrani@ieema.org 


Consumer Eiectronics China 

April 20-22, 2016 
Shenzhen Convention and 
Exhibition Center, China 


Platform that unites international exhibitors 
with Chinese retailers keen to bring new 
products to their customers 


CE China 

Website: www.b2b.ifa-berlin.com/en/ 
Exhibitors/ApplicationCEChina2016 


industriai Automation 2016 

April 25-29, 2016 
Hannover Exhibition Grounds, 
Hannover, Germany 


Manufacturers present solutions for 
manufacturing and process automation, 
robotics, image processing, efficient drive 
technology, pumping systems as well as 
solutions and applications in medical and 
pharmaceutical technology 


Industrial Automation 2016 
Website: www.hannovermesse.de/en/ 
exhibition/trade-fair-line-up/industrial- 
automation/ 


Dei Mar Eiectronics & 
Design Show 

May 4-5, 2016 
Del Mar Fairgrounds, 

San Diego, California, USA 


Covers electronic components, fabrication, 
design and other aspects of electronics 
manufacturing 


Del Mar Trade Shows Inc. 
Website: www.mfgshow.com 


CWST-Expo2015 

June 9-11,2016 
Bombay Exhibition Centre, 
Mumbai 


The presentation platform for coil 
winding, insulation, stamping, transformer 
manufacturers, coil winding machines and 
allied industry 


Brandscope Exhibitions 

Phone: +91- 9699807207, 9899107207 

Website: www.cwstexpo.com 


8th Future of Wireiess 
internationai Conference 

June 21-22, 2016 
London, UK 


A leading conference for discovering the latest 
in cutting-edge wireless technology 


Cambridge Wireless 

Website: www.cambridgewireless.co.uk/ 

futureofwireless 


NiWeek 

August 1-4, 2016 

Austin Convention Center, Austin 

Texas, USA 


Annual global conference for graphical system 
design organised by National Instruments 


National Instruments 
Website: www.ni.com/niweek 


iFA Beriin 

September 2-7, 2016 
Berlin ExpoCenter City, 
Berlin, Germany 


Leading trade show for consumer electronics 
and home appliances 


IFA Berlin 

Website: www.b2b.ifa-berlin.com/en/IFA/ 
AboutIFA 



Look up under ‘Events’ section in www.electronicsforu.com for a comprehensive iist 



Since this information is subject to change, aii those interested are advised 
to ascertain the detaiis from the organisers before making any commitment. 



load is expected to come down to 
only 1.4GW, and the money saved 
will be around US$ 850 million annu- 
ally. Slashing electricity consumption 
by over 60 per cent will go a long 
way in addressing India’s chronic 
electricity deficit. 

In the beginning of this year. Prime 
Minister Narendra Modi launched 
a programme called ‘National Pro- 
gramme for LED Based Home and 
Street Lighting,’ under which 100 
cities were to be completely lit with 
LEDs by March 2016, and the remain- 
ing in the following three years. But 
the streetlight project, which covers 
all streetlights in the country, is now 
expected to be completed within the 
next two years. 

DMRC to embrace LEDs 

D elhi Metro Rail Corp. (DMRC) is 
planning to install LED lights in 
order to conserve energy in all metro 
stations. By doing so, DMRC is ex- 
pected to save ^ 70 million annually 
and the consumption of electricity will 
be 40 per cent lower. 

The DMRC has signed an MoU with 
Energy Efficient Services Ltd (EESL), 
which will be ensuring that all stations, 
depots and residential complexes of 
DMRC use energy-efficient LED lights. 
DMRC has always adopted technologies 
that help it become greener, and this 
initiative is in line with its long-term 
environment protection drive. 

Solar to account for 18 per cent 
of power generation in India 

S olar energy in India is expected to 
account for 18 per cent of the total 
power-generation capacity by 2030 
from its current usage of one per cent 
at present. 

In its recently-submitted Intended 
Nationally Determined Contributions 
(INDC), India has devoted to achieve 
40 per cent cumulative electric power 
installed capacity from non-fossil 
fuel based energy resources by the 
target year. 

Meanwhile, wind energy genera- 
tion will be at ten per cent from the 
current nine per cent, while nuclear 
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Snippets 



India eyes six per cent share 
in the loT industry 

According to J.S. Deepak, secretary, 
DeitY, government of India, India is 
eyeing a share of five to six per cent in the 
US$ 300 billion global Internet of Things 
(loT) industry in the next five years. It 
aims to create US$ 15 billion domestic 
industry by 2020. 

Renesas Electronics India wins 
leadership award 

Renesas Electronics India Pvt Ltd has 
received Frost & Sullivan 2015 India 
Microcontrollers Competitive Strategy 
Leadership Award for its exemplary 
achievements in strategy, processes and 
vision on October 7, 2015, at Growth, 
Innovation and Leadership Awards Gala 
held in Mumbai. 

HCL acquires 

Concept to Silicon Systems 

HCL Technologies has acquired a 
Bengaluru based engineering services 
firm. Concept to Silicon Systems 
(C2SiS). With this strategic acquisition, 

power would remain at two per cent 
without any change. However, gen- 
eration of hydro-electric power will 
dip from 17 per cent to nine per cent. 
Coal power usage will be reduced to 
57 per cent from 61 per cent for the 
electricity generation today. 

VPT to Invest ? 600 million 
on solar project 

V isakhapatnam Port Trust (VPT) 
will invest ^ 600 million to gen- 
erate lOMW solar power by 2016. The 
port has given a nod to Noida based 
Jakson Engineers Ltd to commission 
the project. Jakson Engineers will es- 
tablish solar panels in two phases by 
January 15, 2016 and by March 20, 
2016. The company has also been en- 
trusted with the AMC for seven years. 

Meanwhile, Andhra Pradesh East- 
ern Power Distribution Co. Ltd will 
assist VPT in synchronising with the 
state power grid. 

Solar panels will be set up over 
202,343sqm (50 acres) of port land 
near the runway, which has been 
identified by the officials of Solar 
Energy Corp. of India. 



HCL will be able to leverage C2SIS’ 
technical prowess in areas such as 
system on chip and physical design, 
among others, and will extend its 
leadership position in the semiconductor 
industry. 

Infosys to develop apps on IBM's 
Bluemix cloud platform 

Software major Infosys would use the 
cloud platform (Bluemix) of global IT 
firm IBM to develop and deploy next- 
generation applications for its enterprise 
clients worldwide. Staffed with designers, 
specialists and industry and technology 
architects, the lab is designed to deliver 
application prototypes. 

Digi-Key to celebrate milestone 
of 50 million shipped packages 

Global electronic components distributor 
Digi-Key Electronics will soon be shipping 
its 50-millionth package in the history of 
the company. Customers can watch the 
counter on its homepage in anticipation of 
the 50,000,000 mark, which is expected 
to occur within the next few weeks. 



SoftBank enters 
Indian solar market 

J apan based SoftBank has forayed 
into the Indian solar market with 
its first bid for a 500MW solar park 
project in Andhra Pradesh. This is 
the first bid by SoftBank for any 
power project through its joint ven- 
ture, SBG Cleantech. 

Bids were called under Jawaha- 
rlal Nehru National Solar Mission 
for a solar power project in Andhra 
Pradesh for which SoftBank joint- 
venture company has bid for 500MW 
at an estimated tariff of ^ 5.6/MW 
to ^ 5. 7 5 /MW. Around thirty bidders 
participated in the auction and SBG 
Gleantech was one of the companies 
qualified to submit its final bid. 

Earlier this year, the bank had 
joined hands with Foxconn and 
Bharti Enterprises to invest in the 
Indian solar sector. 

Toshiba to sell sensor business 
to Sony 

T oshiba Gorp. will sell its image 
sensor business to Sony Gorp. 



for approximately yen 20 billion 
(US$ 164.68 million) as part of a 
restructuring plan laid out earlier 
this year. Toshiba, whose businesses 
range from laptops to nuclear power, 
is undergoing a restructuring after 
revelations that it overstated earn- 
ings by US$ 1.3 billion going back to 
fiscal 2008-09. 

Image sensors, which are used 
in digital cameras and smartphones, 
are part of Toshiba’s system LSI 
semiconductor business. The com- 
pany plans to sell its image sensor 
manufacturing plant in Oita, south- 
ern Japan, and pull out of the sensor 
business altogether. 

According to Masashi Muromachi, 
GEO, Toshiba, the deal for the image 
sensor business would be the begin- 
ning of the restructuring. 

Sony is already a dominant player 
in the image sensor market, with its 
products used in phones made by 
Ghina’s Xiaomi and India’s Micromax 
Informatix Ltd. 

Pepsi to enter 
smartphones market 

I n the next few months, PepsiGo 
Inc. may enter the smartphones 
market as the company is working 
with a licensing partner to market a 
line of mobile phones and accessories 
in Ghina. However, as per reports, the 
food and beverage company has no 
plans to get into the mobile phone 
manufacturing business. 

On October 11, technology web- 
site www.mobipicker.com was the 
first to report that PepsiGo was plan- 
ning to release a smartphone called 
Pepsi PI. It is expected to be a mid- 
level phone without high-end speci- 
fications. It is pertinent to mention 
here that PepsiGo already has many 
licensees across a number of catego- 
ries. Last year, it tied up with com- 
panies such as Danish luxury stereo 
and TV maker Bang & Olufsen. It has 
also tied up with Italian shoemaker 
Del Toro for a range of products for 
its football campaign. 



Check eMimes.com for more news, daily 
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Mrinmoy Dey was 

working as a senior 
correspondent at EFY 
until recently 



A Frost & Sullivan study titled ‘Analy- 
sis of the Indian LCD Panel Market/ 
published in 2009, highlighted the in- 
creasing demand for LCD panels for domes- 
tic consumption and conceded that, keeping 
a wide scope of application and high local 
demand in perspective, the time is ideal for 
LCD panel manufacturing in India. The re- 
port noted, “Local demand, export prospects, 
government initiatives, wide applications and 
low setup costs during the economic decline 
favour LCD panel manufacturers, making it 
an ideal time for LCD panel manufacturing 
in India.” 

Six years have passed and many factors 
that were favourable during that period 
have only progressed on to the positive side. 
For example, local demand has gone up 
manifold, thanks to the increasing demand 
from the consumer electronics sector as well 
as increased manufacturing activities. Appli- 
cations have only increased over time. And 
now, the government is actively promoting 
domestic manufacturing through its Make in 
India initiative. This comes at a time when 
production costs are going up worldwide. 

So the scope of manufacturing has 
become even more favourable. Also, an- 
nouncement from Sterilite Technologies, a 
part of Anil Agarwal-led Vedanta Group, 



about setting up LCD panel manufacturing 
units with an investment of ? 400 billion is 
an indication of the same. However, overall 
at industry level, there is very little value ad- 
dition that is being done in India. LCD panel 
manufacturing has not picked up as one 
would have expected. 

But, can this trend be buckled down? With 
the rising cost of production in China and 
strengthening of yuan against the US dollar, 
investors are looking at alternate manufactur- 
ing destinations. Will China’s pain turn out to 
be India’s gain? And, what could be the pana- 
cea of the ills that bedevils the state of LCD 
panel manufacturing in India? This EFY report 
tries to seek answers to all these questions. 

The rising iocal demand 

Before delving deep into problems and look- 
ing for solutions, let us first understand the 
positives or what ticks. Local demand has 
increased manifold. Demand for LCD panels 
primarily stems from the following sectors: 

• Televisions 

• Monitors 

• Mobiles, tablets and digital cameras 

• ATMs and point-of-sale devices 

• Industrial automation 

As per a 2014 joint report on ESDM sector 
by lESA and Frost & Sullivan, the flat-panel 
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display TV (FPDTV) market in India 
was valued at US$ 3.55 billion in 
2012 and was likely to grow at a com- 
pound annual growth rate (CAGR) of 
23.7 per cent till 2015. Total market 
for FPDTVs in India in 2012 was 
6.48 million units and total domestic 
manufacturing volumes was 1.93 mil- 
lion units for the same year. 

The report also noted, “The LCD 
monitors market was estimated to 
have been worth US$ 907 million 
in 2012 and was projected to grow 
at about 11.2 per cent during the 
period 2011-2015.” The report further 
conceded that LCD technology has 
nearly replaced cathode ray tube 
technology and dominates the dis- 
play segment presently. 

On the other front, the mobile 
handsets market, particularly the 
smartphone segment, is growing rap- 
idly. According to a FICCI-EY report 
titled ‘Speeding ahead on the telecom 
and digital economy highway,’ do- 
mestic market for mobile handsets is 
expected to cross 300 million devices 
in 2015. However, the report esti- 
mated locally-manufactured devices 
to be only 46 million. This will also 
increase with recent government 
initiatives as domestic manufacturing 
is increasing. Case in point. Lava is 
setting up a plant in Greater Noida. 

Other markets like industrial au- 
tomation are also expected to grow as 
manufacturing activities pick up. Ac- 
cording to a TechSci Research report 
titled ‘India Factory Automation Mar- 
ket Forecast & Opportunities, 2020,’ 
the factory automation market in In- 
dia is projected to witness a CAGR of 
around 12 per cent during 2015-2020. 

Nilesh Dedhia of Lappteck Mar- 
keting opines, “The LCD panel in- 
dustry in India is growing at a fast 
pace and we expect steady growth 
of the same. As government’s Make 
in India is gaining momentum, elec- 
tronics industry seems to be at the 
takeoff stage. With India aiming to be 
the manufacturing hub for LCD TVs, 
mobile phones, defence and medical 
electronics, prospects of the LCD in- 
dustry look good. The only challenge 



will be sourcing good-quality compo- 
nents at competitive prices and tax 
structure on the same. ” 

The local advantage 

This burgeoning demand is supposed 
to aid local manufacturing of LCD 
panels. The Frost & Sullivan report 
pointed out that local manufactur- 
ers can address the demand through 
optimal pricing and establish a reac- 
tive supply chain. The report noted, 
“Quality products at a low price, 
good supply chain and brand equity 
are some of the key strategic factors 
in the LCD panel market in India.” It 
further argued, “To have an edge over 
competitors, it is critical for LCD panel 
manufacturers to provide extremely 
competitive prices, immediate availa- 
bility and effective customer support. ” 

What Is holding It back 

However, despite all these factors, 
there is very little manufacturing 
activity going on. Though buyers are 
increasingly demanding LCD display 
systems, there is not enough local 
production, and majority is catered to 
through imports. So what is lacking? 

The joint lESA-Frost & Sullivan 
report noted, “In the case of LCD 
displays, India possesses local design 
and manufacturing capabilities for 
some end-use products. However, the 
cost of production of panels and its 
technology-intensive nature have kept 
India void of an LCD display assem- 
bling/manufacturing unit hitherto.” 
D. Malakar, managing director, 
Deepakshi Display Devices, in an 
interaction with Electronics Bazaar 
in 2011, said, “Manufacturing LCD 
modules is a tough and expensive 
affair in India. Components like LCD 
glass panels, gold-plated printed 
circuit boards and integrated circuits 
required for manufacturing LCD dis- 
plays are not available locally. Thus, 
we are forced to import components 
and assemble these into LCD displays 
to meet consumer demand.” 

He further went on to add that, 
manufacturing of LCD modules is 
also not a profitable business in 
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LCD display ecosystem assessment 


Strengths 

> Huge consumption demand 

> End use product manufacturing 
through OEMs and EMSes exists 

> Favourable incentives for panel 
manufacturing available under MSIPS 


Challenges 

> Ecosystem does not prevail 

> Inverted duty structure 

> Debilitating FTAs with Thailand, 
Japan, etc 

> Infrastructural challenges 


Recommendations 

> Relocation of a brownfield Gen 5 fab 

> Preferential excise duty for panel manufacturing: 
tax rebates 

> Hike in import duty of finished display imports 

> Fund to encourage local technology development 



Source: lESA-Frost & Sullivan 



Major contributors to this report 



> Arindam Bhattacharya, senior partner and director, Bruce Henderson Institute, 
Boston Consulting Group 

> D. Malakar, nnanaging director, Deepakshi Display Devices 

> Jayan Namboodiri, proprietor. Royal Display 

> Nilesh Dedhia, Lappteck Marketing 



India. There are issues like delayed 
payment cycles, maintenance of ma- 
chines and overheads. “There is lack 
of support in terms of infrastructure, 
administrative policies, good R&D 
and a lot more,” Malakar added. 

Malakar’s insights remain rel- 
evant even today. Echoing a similar 
thought, Jayan Namboodiri, pro- 
prietor, Royal Display, adds, “LCD 
panels manufacturing will not be a 
successful business in India as the 
ecosystem is not present. Most of the 
raw materials need to be imported. In 
terms of growth, we feel the demand 
at the industrial level has grown by 
a mere five per cent and we are not 
expecting much competition in near 
future, even after panel manufactur- 
ing starts in India.” 

He further highlighted that small- 
scale players who ventured into LCD 
modules manufacturing in India have 
either closed down or shifted their 
focus. ’’Presence of low-cost Chinese 
displays makes it really hard for In- 
dian manufacturers to compete with 
the import duty in its current form,” 
adds Namboodiri. 

Dedhia says, “We do not have any 
plans to set up any plant in India al- 
though we have had a few offers. We 
will wait and watch.” However, he is 
positive about the development of the 
industry in view of recent government 
initiatives. 

Other challenges include the 



existing duty structure that makes 
importing a cheaper option for dis- 
plays. Namboodiri opines, “Domestic 
manufacturing can grow only if raw 
material duty is brought down to 
zero and government gives some tax 
relief for this segment.” 

The way ahead 

Given the high-volume demand 
anticipated in the various products 
that consume displays, it becomes 
pertinent to grow the ecosystem for 
LCD displays locally. So what could 
be the way out or, to put it in another 
way, is there a way out? 

In a column in Financial Express 
titled ‘Making Make in India happen,’ 
Arindam Bhattacharya, senior part- 
ner and director, Bruce Henderson 
Institute, Boston Consulting Group, 
opines that, to attract global invest- 
ments in some investment-intensive 
sectors like those in the high-end 
of electronics value chain, India 
must offer a package of incentives. 
The column noted, “Investment in 
investment-intensive high-end of 
the electronics value-chain is very 
lumpy and made for a decade of 
future demand or longer, given the 
high-investment intensity. And thus, 
these follow a cycle of large invest- 
ment, which takes a long time to pay 
off as demand slowly catches up, 
and rates can vary from country to 
country.” Therefore it is important 



to approach these large anchor client 
investors with specifically-designed 
incentive packages, which are based 
on an in-depth understanding of the 
economics of the investment and the 
investment cycle of the firm.” 

Other than this, it is important 
to give domestic manufacturers 
some sort of protection, either in 
terms of market assurance (like it is 
being done in the case of LED light- 
ing products through preferential 
market access policy) or in terms 
of trade barriers making importing 
a costlier affair. However, with very 
little manufacturing activities taking 
place, imposing a high import duty 
will be counterproductive for other 
industries using LCD panels as com- 
ponents in absence of local supply. 

Also, India being a key member 
of World Trade Organisation, and 
having already signed FTAs with 
many countries, it will be difficult to 
impose high enough tariffs that will 
force fab manufacturers to set up 
plants in India if they want to cater 
to the market. But with India trying 
to increase manufacturing activity in 
the monitors, TVs and mobile phones 
market, this seems unlikely. It poses 
a Catch 22 problem. 

So India might take the middle 
path of increasing assembling activi- 
ties and gradually increasing value- 
addition. Moreover, indigenous LCD 
panel manufacturers are expected 
to face the challenge of compet- 
ing against some of the established 
global manufacturers. However, a 
local presence would give others a 
competitive edge in many fronts. To- 
wards increasing domestic manufac- 
turing, announcement from Sterilite 
is a welcome move. • 
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INNOVATIVE DESIGN, POWERFUL PERFORMANCE 

SDS2000X Super Phosphor Oscilloscope coming.. 



• 8 Tl^ch TFT-LCD display 

• New generation of SPO technology 

• Waveform capture rate up to 140,000 wfm/s (normal mode), and 300,000 wfm/s (sequence mode) 

• Record length up to 140 Mpts 

• 37 Automatic measurement parameters 

• 16 Digital channels (MSO - option) 

• Intelligent trigger: Edge, Slope, Pulse, Window, Runt, Interval, Dropout, Pattern and Video 

• 10 Types of one-button shortcuts 




Sequence Mode 



Model 


SOS2072X 

SDS2074X 


SOS2102X 

5052104X 


' SOSZ202X 

50S2204X 


' SDS2302X 
SDS2304X 


Bandwid^ 


70 MHZ 


100 MHZ 


200 MHZ 


300 MHZ 


Rea Hime Sampling Rate 


2G Sa/s 








Memory Depth 


140 MptS 








Trigger Type 


Edge, Slope, Pulse widths Window, RunL Interval, Dropout, Pattern, Video 


Digital Ciiannel$ 


Maximum waveform capture rate up to 500 MSa/s, Record length up to 


(MSO Option) 


140 Mpts/CH 








Wavefnrin Generator 


Single channel. 


Max. frequency up to ZS MHz, 




(Optional) 


125 MSa/s sampling rate, 16 Kpts wave length 




I/O 


USB Host, USB Device, LAN, Trigger Out, GPIB (Optional) 




SIGLENT TECHNOLOGIES CO., LTD, 

No,4 & No.S, Antengda 3rd Road, Bao‘an Dielrict, Shanzlwi, S13101, Chins. 

Tel; + 86 735 3661 5106: Email; salas^igllenloom; Wetaite hRp;/Aww aiglentoofirVeris/. 
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NEW PRODUCTS 



COMPONENTS 
Universal Input micro PLC 

Industrial automation engineers can 
now achieve highly-accurate meas- 
urements for their system designs 
with MAXREFDES67# analogue front- 
end universal input micro PLC refer- 
ence design from 
Maxim Integrated 
Products. Key ad- 
vantages of the 
product are: 

Effective reso- 
lution up to 22.3 
bits with tempera- 
ture error as low 
as +0.1 per cent across a range of 
-40°C to 150°C 

Beyond-the-rails signal chain re- 
duces board space, component count 
and cost 

Universal input accepts four dif- 
ferent signals, namely, voltage, cur- 
rent, resistance temperature detector 
and thermocouple 
Maxim Integrated Products Inc. 

Website: www.maximintegrated.com 

FRAM MCU 

Texas Instruments has announced 
MSP430 ferroelectric random access 
memory (FRAM) microcontroller 
(MCU) with CapTIvate technology. 
The new MCU offers comprehensive 
hardware and software features for 
a reliable performance in noise- 
challenged applications including 
electronic access controls, appliances, 
personal electronics, industrial con- 
trol panels and more. 

It enables designers of all skill 
levels to build robust human-ma- 
chine interfaces with capacitive 
buttons, sliders, wheels or proximity 
sensors. It also enables multi-touch 
designs with plastic, glass and metal 
overlays of various thicknesses. 

Texas Instruments 
Website: www.ti.com 




WI-FI module 

ESP-WROOM-02 is a 32-bit low-pow- 
er MCU Wi-Fi module that integrates 
TCP/IP network stacks and includes 
10-bit analogue-to-digital converter 




with HSPI, SDIO, UART, PWM, I2C 
and I2S interfaces. It can be easily in- 
tegrated into resource-limited devices 
due to its small form factor of only 
18mm X 20mm. 

In addition to ESP8266EX chipset, 
the module also integrates an SPI 
flash with 32Mbits capacity in SOP8- 
ISOmil. The SPI flash is incredibly 
useful for storing user programs 
and firmware. ESP8266EX offers a 
complete and self-contained Wi-Fi 
networking solution; it can be used 
to host the application or to offload 
Wi-Fi networking functions from an- 
other application processor. 

Uchi Embedded Solutions 
Website: www. uchiembedded. co. in 



Transceiver 1C 

ROHM has announced a transceiver 
integrated circuit (IC) compatible 
with the new low-speed, low-cost 
CXPI communi- 
cation protocol 
for use in body 
^ control applica- 
tions, including 
steering switch, 
AC and instrument panel systems. 

BD41000FJ-C enables multiplexing 
between ECUs, contributing to de- 
creased vehicle weight and improved 
fuel efficiency by reducing the num- 
ber and size of wiring harnesses. 

In addition, low quiescent current 



(3pA typ.) and high ESD resistance 
( + 8kV, IEC61000-4-2) make it pos- 
sible to achieve low-power, high- 
reliability CXPI communication. 
ROmA Co. Ltd 
Website: www.rohm.com 

Insulated-gate bipolar transistor 

Renesas Electronics has announced 
the new RJP65T54DPM-E0, a power 
semiconductor device for use in air- 
conditioner power factor correction 
circuits that employ partial switch- 
ing, which are widely used in mid- to 
low-end air-conditioners. 

Renesas Electronics Corp. 

Website: www. renesas. com 

DC/DC converter 

The R3 DC/DC converter features 
ultra-low standby consumption, high 
efficiency in all input ranges, large 






capacitive loads and multiple protec- 
tions (input under-voltage protection, 
output over-voltage protection, over- 
current protection and short-circuit 
protection) that allows it to be used 
in most applications. 

The average efficiency of R3 
reaches 80 per cent at 10 per cent to 
100 per cent load. Even if the load is 
lower than ten per cent, light-load 
efficiency of R3 exceeds 78 per cent 
and standby power consumption is 
low to 0.12W, which solves the tem- 
perature-rise problem perfectly when 
operating in light-load conditions for 
a long time and enhances reliability. 
In addition, these offer 4:1 wide in- 
put voltage range, 1500V DC/3000V 
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DC isolation voltage and an operating 
temperature of -40 °C to + 85°C. 
Mornsun Guangzhou Science & Technology 
Co. Ltd 

Website: www.mornsun-power.com 

TEST & MEASURE 
Clamp meter 

The EX850 TRMS lOOOA AC/DC 
clamp meter for Android has the fol- 
lowing key features: 

• Integrated 
Bluetooth connects 
with most Android 
devices to transmit 
readings for remote 
viewing 

• Works with 
Android app to dis- 
play large, easy-to- 
read values for AC/ 
DC voltage, AC/ 
DC current, capaci- 
tance, resistance, 
frequency, diode 

test and temperature [(type K and 
infrared (IR)], up to 10m away 

• Non-contact IR thermometer 
design with laser pointer 

• CAT IV safety rating for indus- 
trial applications 

• True RMS current and voltage 
measurements 

• Peak hold captures inrush cur- 
rents and transients 

• 43mm jaw opening for conduc- 
tors up to 750MCM or two 500MCM 

• 4000-count backlit display 

• Auto-ranging with manual range 
button 

• Data Hold, Min/Max and Auto 
Power Off functions 

FUR Systems India Pvt Ltd 
Website: www.flir.com 

Selective level meter 

The SLM3505 is de- 
signed to provide 
a single-instrument 
solution for the elec- 
tric utility system 
protection engineer 
and relay/commu- 
nications technician 



responsible for the alignment and 
maintenance of power-line carrier, 
audio tone and FSK communication 
systems. 

Key functions of the meter are: 

• Single and dual frequency selec- 
tive level meter 

• Impedance analyser (LCR meas- 
urements) 

• Frequency-response analyser 

• VSWR meter 

• Signal generator 

• Oscilloscope 
Aplab Ltd 

Website: www.aplab.com 

Solar power meter 

MECO solar power meter is used for 
measuring solar power or solar irradi- 
ance. It uses high-sensitivity silicon 




photodiode to measure solar power. 
The solar meter can also detect the 
solar tilt angle with orientation. 

This instrument is designed to 
measure solar power in the range of 
400 nanometres to 1100 nanometres 
and solar power and transmission up 
to 2000W/m^. It has Max/Min/Avg 
and Data Hold functions to identify 
locations with maximum or mini- 
mum power. The good spectral range, 
orientation and angular detection 
of the meter allow users to conduct 
precise quantitative measurements of 
solar power radiation. 

MECO Instruments Pvt Ltd 
Website: www.mecoinst.com 

Waveguide mixer 

The newly-released MA2808A 
along with MS2830A in the 
26. 5 GHz/4 3 GHz configuration 
(MS2830A-044/045) supports devel- 
opment and production of equipment 




for both E-band (70GHz/80GHz) 
wireless backhaul as well as auto- 
mobile collision avoidance radar 
(77GHz/79GHz). 

MA2808A combines excellent 
minimum sensitivity performance 
with a wide measurement span in an 
easy-to-use configuration to support 
millimetre- wave measurements. 
Anritsu India Pvt Ltd 
Website: www.anritsu.com 

IlEDs///' 

LED fittings 

This product is complete for fixing 
and connection to 230V AG, 122cm 
(4-feet) fitting, 
provided with 
two mounting 
brackets on 
both ends that 
can be used to 
mount the fit- 
ting on any flat surface. 

The angle of the tube can be 
adjusted and locked on the bracket, 
allowing the light to be directed 
downwards in case of wall mounting. 
This allows for greater flexibility in 
use. The fittings are available in the 
following models: 

Binay Quadralume. 12ES (extra- 
saving ultra-high efficiency), power 
consumption 12W, replaces 1x3 6W 
fluorescent tube 

Binay Quadralume. 16ES (stand- 
ard efficiency), power consumption 
16W, replaces lx36W fluorescent 
tube 

Binay Quadralume. 24 DUO, pow- 
er consumption 25W-28W, replaces 
2x3 6 W fluorescent tube 

Binay Quadralume. 24x2 QUAD- 
RO double type, power consumption 
50W-56W, replaces 4x36W fluores- 
cent tube 

Binay Opto Electronics Pvt Ltd 
Website: www. binayLED. com 
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Power LEDs 

Kwality’s PolyWa 3535W, 3030W, 
3433W, 331W and 2835W series of 
power LEDs are embedded with a 
single large chip from high-reliability 
LED chip capable of being driven up 
to 150mA/350mA/700mA to obtain 
130 lumens to 280 lumens. These 
are ideal for retrofit applications, 
replacing existing incandescent and 
fluorescent bulbs. 

Kwality Photonics Pvt Ltd 
Website: www. kwality photonics, com 

Rechargeable LED flood lights 

Pyrotech offers a complete range 
of energy-saving LED recharge- 
able/portable 
flood lights 
with opti- 
mum thermal 
management 
and highly- 
efficient con- 
stant-current 
driver having 
short-circuit and open-circuit protec- 
tion in die-cast aluminium housing. 
With these lights you can save up to 
60 per cent power. The power factor 
is > 0.9. 

The salient features are: 

• Battery operated 

• AC/DC adaptor 

• On/off switch with dimmer 

• LED indicator 

• 4-5 hours of battery usage 
Pyrotech Electronics Pvt Ltd 
Website: www.pyrotechlighting. com 

INTERNET OF^ 
Development hoard 

DragonBoard 410c, a low-cost de- 
velopment board built by Arrow 
Electronics, is based on Qualcomm 
Snapdragon 410 processor. It is 




ready to work with Microsoft Azure 
Internet of Things (loT) Suite. It of- 
fers a quad-core ARM Cortex A53, 
advanced processing power, WLAN, 
Bluetooth and GPS — all packed into a 
development board, which is the size 
of a credit card. 

It is ideal for a wide variety of 
applications including prototyping, 
next-generation robotics, medical 
devices, building automation, digital 
signage and gaming consoles. 

Arrow Electronics 
Website: www.arrow.com 

Smartbulbs 

Cube26 has launched its first smart- 
device in the loT category — IOTA 
Lite. The smartbulb is powered by 






Texas Instruments microprocessor 
and uses energy-efficient Toshiba 
LEDs. With a lifespan of 15,000 
hours, IOTA Lite offers users the 
choice of 16 million colours to play 
with. It is compatible with devices 
running on Android version 4.0 + 
and 5 + . 

IOTA Lite is rated at 7W and of- 
fers 500 lumens of brightness. Pow- 
ered by Bluetooth 4.0, it connects 
into an existing light fixture without 
the need for a hub or extra hardware. 
An intuitive and seamless system. 



IOTA Lite’s firmware is upgradeable 
and future-proof. 

Cube26 

Website: www.cube26.com 

BLE solutions 



Microchip Technology has announced 
its next-generation Bluetooth Low 
Energy (BLE) solutions. Qualified to 




Bluetooth 4.2 standard, IS1870 and 
IS 1871 Bluetooth LE RE ICs, along 
with BM70 module, expand Micro- 
chip’s existing Bluetooth portfolio 
and carry both worldwide regula- 
tory and Bluetooth Special Interest 
Group certifications. 

These are ideal for the loT and 
Bluetooth Beacon applications, 
and make it easy for designers to 
take advantage of the low power 
consumption and simplicity of 
BLE connectivity. 

Microchip Technology Inc. 

Website: www. microchip, com 

Wireless module 

Amp’ed RE Wireless Technology, an 
international provider of loT modules 
and wireless solutions, announces 
the availability of WB51. WB51 
tri-mode combines Wi-Fi, BLE and 
Bluetooth classic into an all-in-one 
module. It is optimally designed for 
the loT and machine-to-machine 
industry segments such as point of 
sale, medical, transportation, fitness 
and many other application areas. 
Harihi Ohm Electronics 
Phone: 09246330299 
Email: info@harihiohm. in 




Know the Leading Players access electronics 

in Every Sector of the B2E iftloi!rF;f s 

Electronics Industry 

w VAV. electr 0 nicsb 2b. com 

Log on to www^electronksb2b.com and be m touch with the Electronics B2B Fraternity 24x7 




DECEMBER 2015 | ELECTRONICS FOR YOU 



WWW.EFYMAG.COM 












January llth-13th, 2016 

Bangalore International Exhibition Centre, Bengaluru 



India’s first 

mega event for all 
the stake-hoMeis of 

Internet 



ecosystem to 
come together 



To increase your sales by extiibiting in ttiis event Call: Jyelsiia (01 1 40596605) or write to us at etyex])o@ely.iti 



Co-located at 



INDIA 

ELECTRONICS 

WEEK 



January 11th-13th, 2016 
Bengaluru 





DO-IT-YOURSELF 



Joystick Based Stepper Motor Angle 
Controller Using AVR MCU 



ASHUTOSH M. BHATT 

A Stepper motor is associated 
with parameters like speed, 
direction, number of revolu- 
tions and angle of rotation. There are 
different types of stepper motor con- 
trollers designed to control required 
parameters as per specific applica- 
tions. Here is a project for controlling 
a stepper motor’s angle of rotation 
up to 360°. 

Controlling the angle of rotations 
of stepper motors finds many applica- 
tions including the following: 

Satellite dish antenna position- 
ing. A satellite dish antenna should 
be in alignment with the satellite in 
space to receive signal at maximum 
strength. Therefore it is important 
to position the dish antenna at 
required angle. 

Aileron, elevator and rudder 
positioning in aircraft. In aircraft, 
it is required to position the aileron. 



elevator and rudder at desired an- 
gles to increase or decrease lift, 
change direction and increase or 
decrease speed. 

Rudder positioning on ship. To 

move the ship in a specific direc- 
tion, it is important to set the angle 
of the rudder located in front of 
the propeller. 

Tank guns or howitzers position- 
ing. For hitting the bulls-eye (target), 
the tank gun (or howitzer) must be 
positioned at a specific angle. 

One way to control the stepper 
motor’s angle of rotation is by using 
a joystick. You can turn the joystick 
shaft at a specific angle to rotate the 
motor at the desired angle and, at 
the same time, setting of the angle 
of rotation can be displayed on the 
LCD screen. 

As the joystick shaft is turned 
right or left, the motor immediately 
follows the joystick and rotates in 
the same direction by same angle. 



That is, if the shaft is turned counter- 
clock-wise, the motor also rotates in 
that direction through a similar angle, 
and vice versa. 

Circuit and working 

Circuit of the joystick based stepper 
motor angle controller using an AVR 
microcontroller (MCU) is shown in 
Fig. 1. It is built around AVR MCU 
ATMegal6 (IC4), current driver chip 
ULN2003 (IC3), a 16x2 LCD module 
(LCDl) and a few other components. 

In this project we use a 10-kilo- 
ohm joystick potmeter (JPl), which 
varies the voltage given as input to 
the built-in analogue-to-digital (ADC) 
converter of the MCU. The MCU, 
through the program, rotates the 
stepper motor at a desired angle as 
per the position of the joystick shaft. 

JPl is connected as input to the 
first channel of the 
built-in ADC at pin 
PAO. It is connected 
in such a way that 
when its shaft is ro- 
tated fully, voltage at 
PAO increases from OV 
to 5V. 

PORTB pins PBO 
through PB3 are con- 
nected to input pins of 
IC3. These pins drive 
stepper motor Ml. 
Output of IC3 drives 
four coils of the uni- 
polar stepper motor. 
The common terminal 
(point E) of motor 
coils and common pin 
9 of IC3 are connected 
to +5V. 

PORTD of IC4 
drives eight data pins 




Fig. 1: Circuit diagram of the joystick based stepper motor angie controiier using an AVR MCU 
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X1 = 230V AC PRIMARY TO 9V, 300mA SECONDARY TRANSFORMER 
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Fig. 2: Circuit of the power suppiy 



(DO through D7) of LCDl. PORTC 
pins PCO and PCI of IC4 drive two 
control pins RS and EN of LCDl, re- 
spectively. Control pin R/W of LCDl 
is connected to ground. A 1 -kilo-ohm 
preset is connected to pin 3 of LCDl 
to control the contrast of the display. 

An 8MHz crystal is connected to 
crystal input pins of ATMegal6 along 
with two ceramic capacitors forming 
the clock circuitry. Complete circuit 
operation is due to the software pro- 
gram embedded into the AVR MCU. 

Power supply. The circuit requires 
5V DC regulated voltage. The power 
supply circuit is shown in Fig. 2. 5V 
DC is derived from 230V AC mains 
through a transformer (XI), bridge 
rectifier DB107 (ICl), 7805 regulator 
(IC2) and a few other components. 
Glowing of LEDl indicates the pres- 
ence of power in the circuit. 

Software 

The software program is written in 
C language. It is compiled using AVR 
Studio software. 

Software logic. Software logic is 
to find two things: setting the angle 
of the motor rotation as per position 
of joystick shaft and positioning the 
stepper motor in predefined start an- 
gle at power on. 

As the potmeter is rotated, ana- 
logue voltage input to the ADC pin 
is varied and so the corresponding 
digital input also varies. As analogue 
input varies from OV to 5V, digital 
input varies from 0 to 1023 (because 
ATMegalG has 10-bit ADC resolu- 
tion). This complete range of 0 to 
1023 is divided into 12 different rang- 
es such as 0-85, 86-171, 172-257 and 
so on. The motor angle is set as per 
the digital value listed in the table. 

Motor rotation directly depends 
on its step resolution. Motor step 
resolution is 3.75°/pulse. That means, 
for each pulse applied, motor rotates 
by 3.75° only. But it is required to 
give four pulses in a sequence to all 
four motor coils. So the motor will 
rotate by 3.75° x 4 = 150^ Thus, we 
can rotate the motor in multiples 
of 15° such as 15°, 30°, 45°, 60°, 75° 





PARTS LIST 


Semiconductors: 

ICl 


- DB107 bridge rectifier 


IC2 


- 7805, 5V regulator 


ICS 


- ULN2003 driver 


IC4 


- ATmegal6 MCU 


LEDl 


- 5mm LED 


LCDl 


- 16x2 alphanumeric display 


module 

Resistors (all 1/4-zvatt, ±5% carbon): 


R1 


- 680-ohm 


R2 


- 100-ohm 


R3 


- 10-kiIo-ohm 


VRl 


- 1-kiIo-ohm preset 


JPl 


- 10-kiIo-ohm joystick 


Capacitors: 

Cl 


potmeter 

- 1000 DF, 25V electrolytic 


C2 


- O.lDF ceramic 


C3,C4 


- 22pF ceramic 


C5 


- lODF, 16V electrolytic 


Miscellaneous: 

XI 


- 230V AC primary to 9V, 


XTALl 


300mA secondary 
transformer 

- 8MHz crystal oscillator 


Ml 


- 3.75°/ step, 5V stepper 


CONI 


motor (unipolar) 

- 2-pin berg strip male 


COM2 


connector 

- 2-pin terminal connector 


CONS 


- 5-pin berg strip male 


SI 


connector 

- 16-pin berg strip female 
connector for LCDl 

- Tactile switch 



and so on. 

The logic is to find out the num- 
ber of pulses that should be applied 
to the motor so it can rotate till the 
desired angle value is achieved. To do 
this, every time you select a rotation 
angle, the number of pulses to be ap- 
plied to the motor is found using the 
relationship given below: 

Number of pulses = 4 x (new set 
angle value - previous set angle 
value) /1 5 

For example, let us say, the previ- 
ously set angle value was 45° and 
the new set angle value is 75°. That 
means, the motor has to rotate for 30°. 
Putting values in the above equation. 



Different Angles of Stepper 
Motor Rotation 



Serial 

number 


Range of 

digital 

values 


Corresponding 
angles 
(in degree) 


1 


0-85 


0 


2 


86-171 


30 


3 


172-257 


60 


4 


258-343 


90 


5 


344-429 


120 


6 


430-515 


150 


7 


516-601 


180 


8 


602-687 


210 


9 


688-773 


240 


10 


774-859 


270 


11 


860-945 


300 


12 


946-1023 


330 



Number of pulses = 4 x (75-45)/ 
15 = 8 

Therefore the motor rotates for 
8x3.75° = 30° 

If the new set angle value is less 
than the previous set angle value, the 
result will be negative and the motor 
will rotate in reverse direction. 

Program functions. The program 
is made up of different functions as 
explained below. 

Senddata( J sends one byte data 
to the LCD on its data bus. 

sendcommand( ) sends one byte 
command to the LCD on its data bus. 

printstr( ) displays the message or 
string on the LCD. 

inc_angle( ) increments the angle 
by 15° and displays on the LCD. 

dec_angle( ) decrements the angle 
by 15° and displays on the LCD. 

display _value( J takes the integer 
angle value as input, converts all dig- 
its into ASCII and displays it as angle 
value on the LCD. 
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lcd_init( J configures 
and initialises the LCD. 

adc_init( ) initialises 
the built-in ADC of AT- 
Megal6. 

rotatejnotor ( ) ro- 
tates the stepper motor 
in clockwise or counter- 
clockwise direction as per 
the entered angle value 
till the motor reaches the 
required position. 

Construction 
and testing 

Actual-size, single-side 
PCB layout of the joy- 
stick based stepper mo- 
tor angle rotation con- 
troller using AVR MCU is 
shown in Fig. 3 and its 
component layout in Fig. 

4. Actual-size, single-side 
PCB layout of the power 
supply section is shown 
in Fig. 5 and its compo- 
nent layout in Fig. 6. 

Use any 2-wire elec- 
trical cable between 
CONI and CON2 to con- 
nect 5V power supply 
to the controller circuit. 

When the circuit is first 
switched on, the LCD 
displays the angle as 
0°. The motor also rests 
at 0°. To set the desired 
angle, rotate the shaft 
of the joystick potmeter. 

As potmeter shaft is ro- 
tated counter-clockwise 
(increase) or clockwise 
(decrease), the angle is 
increased or decreased 
in steps of 15° and is 
displayed on the LCD. As soon as the starts rotating in order to reach the 

angle is changed, the stepper motor new angle. For example, if the angle 




Fig. 3: Actual-size PCB layout of the joystick based stepper motor 
angle controller using AVR MCU 




Fig. 4: Component layout of the PCB shown in Fig. 3 




Fig. 5: Actual-size PCB layout of the power 
supply 




Fig. 6: Component layout of the power supply 
shown in Fig. 5 



EFY Note 



The source code of this project is 
included in this month’s EFY DVD 
and is also available for free down- 
load at source.efymag.com 



is set to 30° using the potmeter, the 
motor immediately starts rotating and 
stops at 30°. If the angle is increased 
by rotating the potmeter in counter- 
clockwise direction, the motor also ro- 
tates in the same direction. Similarly, 
if the angle is decreased by rotating 
the potmeter in clockwise direction, 
the motor rotates clockwise. 

EFY note. The circuit has been 
checked in EFY Lab with a regular 
potentiometer instead of a joystick. • 




Ashutosh M. Bhatt is M. Tech 
in embedded systems. 
Currently, he is lecturer 
of electronics and radio 
engineering at government 
polytechnic, Jamnagar, 
Gujarat 
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Solar Garden Lamp 




PARTS LIST 



D. MOHAN KUMAR 

D escribed here is an easy-to- 
make solar night light that 
can be fixed in the lawn. It 
automatically turns on in the evening 
and turns off in the morning. 

The rechargeable battery in the unit 
charges during day time using power 
from the solar panel. A 0.5W white 
LED in the circuit gives sufficient light 
to walk in the lawn’s pathway. 

Author’s prototype is shown in 
Fig. 1. 




Fig. 1: Author’s prototype 
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Fig. 2: Circuit diagram of the garden iamp 



Circuit and working 

Circuit diagram of the solar garden 
lamp is shown in Fig. 2. It is built 
around 6V, 350mA solar panel con- 
nected across connector CONI, pnp 
transistor SKIOO (Tl), a 0.5W white 
light LED (LEDl), 4V, lAh recharge- 
able battery (BATT.l) and a few other 
components. 

The 6V solar panel provides the 
charging current to the battery during 
day time and also acts as a light sen- 
sor to switch on/off the white LED 
via transistor Tl. During day time, 
the solar panel generates around 
350mA current for charging the bat- 
tery through forward-biased diode 
Dl. At the same time, base of Tl is 
held high by the current through re- 
sistor Rl. Since Tl is a pnp transistor, 
it remains off during day time due to 
positive bias from the solar panel. 
This keeps LEDl turned off. 

When sunlight reduces in the 
evening, current from the solar 
panel ceases and diode Dl reverse 
biases. At the same time, Tl becomes 
forward-biased since its base goes 
low. This turns on LEDl. 
This condition remains the 
same till morning when 
the day light falling on 
the solar panel reverses 
the condition. LEDl turns 
off and the battery starts 
charging again. 

Capacitor Cl is a buff- 
er for the stable charging 
process. SKIOO (or CKIOO) 
is a general-purpose me- 





Semiconductors: 

Tl 

Dl 

LEDl 

Resistors (all 1/4- 
otherwise): 

Rl 

R2 

Capacitor: 

Cl 

Miscellaneous: 

CONI 

CON2, CONS 
BATT.l 



- SKIOO pnp transistor 

- 1N4007 rectifier diode 

- 0.5-watt white LED 

■watt, ±5% carbon, unless stated 

- 4.7-kilo-ohm 

- 4.7-ohm, 0.5-watt 

- 470E1 25V electrolytic 

- 2-pin connector terminal 

- 2-pin connector 

- 4V, lAh chargeable battery 

- 6V, 350mA solar panel (SP) 



FOR EXTERNRL 
C HARGIN G 

iDlOl COM2 RCfi 



dium-power pnp transistor that pro- 
vides sufficient voltage and current 
at its collector for the full brightness 
of LEDl. It can handle a maximum of 
SOOmW power. 

Since LEDl, which may be con- 
nected across connector CON3, re- 
quires more than 50mA current for 
maximum brightness, the current 
limiting resistor (R2) for it should be 
between 1-ohm and 10-ohm. In the 
circuit, a 4.7-ohm, 0.5W resistor is 
used as R2. 

Connector CON2 is connected 
across the battery for charging it 
from an external charger on cloudy 
and rainy days. You can use a mobile 
charger with a suitable socket for the 
same. 

Construction and testing 

An actual-size, single-side PCB for the 
solar garden lamp is shown in Fig. 3 
and its component layout in Fig. 4. 

Assemble the circuit on the PCB 
shown in Fig. 4 and enclose it, along 
with LEDl and battery, in a rain-proof 
transparent case as shown in the pro- 
totype in Fig. 1 . 

Fix the solar panel on top of it to 
get direct sunlight. Keep the unit in a 
place where direct sunlight 
is available. Use a 4V, lAh 
mini lead-acid battery. • 



O 



] — O K lDlOl n 
COM3 
FOR LEDl 






BflTT.l 
4V, Ifih 



O 



Fig. 3: Actuai-size PCB pattern of the soiar garden iamp Fig. 4: Component iayout of the PCB 
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Temperature Indicator 

for ®C, °F, ®K and °Ra 






SUNIL KUMAR 

A digital temperature indicator 
is an immensely useful instru- 
ment in the fields of electron- 
ics, instrumentation and laboratory 
use for measurement of temperature. 
The different types and makes of 
analogue and digital temperature 
indicators available in the market are 
expensive and give temperature read- 
ings on a single scale. Presented here 
is a microcontroller (MCU) based tem- 
perature indicator that can display the 
temperature in four different scales 
such as Celsius, Fahrenheit, Kelvin 



and Rankine. It can measure tempera- 
tures from 0°C to 150°C. 

Celsius temperature scale is based 
on 0°C for freezing point and 100 °C 
for boiling point of water, with the 
interval between the two being di- 
vided into 100 equal parts. This scale 
is used in scientific work everywhere. 

Fahrenheit temperature scale is 
based on 32°F for freezing point and 
212 °F for boiling point of water, with 
the interval between the two being 
divided into 180 equal parts. 

Kelvin is defined as the scale of 
temperature with absolute zero as 
zero and the triple point of water 



as 273. 16K. (Triple point of a 
substance is the temperature and 
pressure at which the three phas- 
es — gas, liquid and solid — of that 
substance coexist in thermody- 
namic equilibrium.) On this scale, 
OK represents absolute zero, which is 
the temperature at which molecules 
of a substance have their lowest pos- 
sible energy. Many physical laws and 
formulae can be expressed more sim- 
ply by using an absolute temperature 
scale. Accordingly, Kelvin scale has 
become the international standard for 
scientific temperature measurement. 

Rankine scale measures thermo- 
dynamic temperature corresponding 
to Fahrenheit. Zero in Rankine is the 
same as zero in Kelvin. A temperature 
of -459.67°F is equal to 0°R. 

Relations between Celsius and oth- 
er scales are given in the table below. 

Circuit and working 

Fig. 1 shows the circuit diagram of the 
temperature indicator. It comprises 
voltage regulator 7805 (ICl), tem- 
perature sensor LM35 (IC2), micro- 



Reiations Between Ceisius 
and Other Scales 



Celsius 


Fahrenheit 


F=(Cx1.8) -f32 


Celsius 


Kelvin 


K=C-f273.16 


Celsius 


Rankine 


Ra=(Cx1.8) -F32-F459.67 





PARTS LIST 


Semiconductors: 

ICl 


- 7805, 5V voltage regulator 


IC2 


- LM35 temperature sensor 


ICS 


- PIC16F877A MCU 


D1-D5 


- 1N4007 rectifier diode 


LEDl 


- 5mm LED 


Resistors (all 1/4-zvatt, ±5% carbon): 


R1 


- 680-ohm 


R2,R3 


- 1-kiIo-ohm 


R4 


- 10-kiIo-ohm 


VRl 


- 10-kiIo-ohm potmeter 


Capacitors: 

Cl 


- 1000 OF, 25V electrolytic 


C2 


- 0.1 |iF ceramic disk 


C3,C4 


- 22pF ceramic disk 


C5 


- lODF, 16V electrolytic 


C6 


- 1 OF, 25V electrolytic 


Miscellaneous: 

LCDl 


- 20x4 LCD 


XTALl 


- 4MHz crystal oscillator 


SI 


- Tactile switch 


CONI 


- 2-pin connector terminal 


XI 


- 230V AC primary to 9V AC, 




500mA secondary 
transformer 




Fig. 1: Circuit diagram of the temperature indicator 
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Fig. 2: Actual-size PCB pattern of the temperature indicator 




EFY Note 



The source code of this project is 
included in this month’s EFY DVD 
and is also available for free down- 
load at source.efymag.com 



controller (MCU) PIC16F877A (IC3), 
a 20 X 4 LCD display module (LCDl) 
and a few discrete components. LM35 
is a precision integrated circuit tem- 
perature sensor, whose output volt- 
age is linearly proportional to Celsius 
(Centigrade) temperature. 

This sensor has a linear + 10.0 
mV/°C scale factor. It operates from 
4V to 30V. It measures from -55 to 
+ 150°C temperature range. LM35 out- 
put is given to the analogue-to-digital 
converter (ADC) of the MCU. This 
Centigrade temperature is converted 
to Fahrenheit (°F), Kelvin (°K) and 
Rankine (°Ra), and displayed on the 
LCD module. 

Analogue channel ANO of the MCU 
receives the analogue signal from the 
temperature sensor for conversion to 
its 10-bit digital equivalent. A 4MHz 
crystal is connected to pins 13 and 14 
of the MCU to provide a basic clock 
frequency. 

Active low-reset function is pro- 
vided by combining resistor R4 and 
capacitor C6. Switch SI is used for the 
manual resetting of the MCU. 



6«li 



230V AC mains volt- 
age is stepped down by 
transformer XI to deliver 
the secondary output of 9V, 

500mA. Transformer output 
rectified by full-wave recti- 
fier comprising diodes D1 
through D4 is filtered by Fig. 4: Configuration bits 
capacitor Cl. DC output is 
regulated at +5V by ICl. Capacitor 
C2 is used to bypass ripples, if any, 
in positive supply. 
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Construction and testing 

An actual-size, single-side PCB for 
the MCU based temperature control- 
ler is shown in Fig. 2 and its com- 
ponent layout in Fig. 3. Assemble 
the circuit on the PCB to minimise 
assembly time and errors. Use an IC 
base for the MCU. 

Software 

The program is written in C language 
and compiled using HI-TECH com- 
piler along with MPLAB to generate 
a hex code. The generated hex code 
is burnt into the MCU using a pro- 
grammer with configuration bits as 
shown in Fig. 4. The program is well 
commented and easy to understand. 

The software program consists 
of Icd.h header file and many other 
functions. The header file is used to 
control the LCD module for initialising 



and to display the various messages 
and datum such as temperature. There 
are many functions like delay, hex- 
to-bcd, display, ADCJnit, ADC_Read 
and Temperature that are used in the 
program for various functions. 

Delay function is used to provide 
the delay as per variable time. ADC 
of MCU PIC16F877A is initialised for 
ADC operation by ADC_Init func- 
tion. Function ADC_Read takes the 
analogue signal, converts it into 
digital data and returns for analogue 
temperature equivalent digital data. 

Converted digital data is con- 
verted into bed format by hex-to-bed 
function. Temperature function is 
used to convert ADC data into vari- 
ous temperature parameter units. Dis- 
play function is used to display the 
data on the LCD. • 



Sunil Kumar is BE 
(electronics engineering), 
College of Engineering, 
Dr Ambedkar Institute of 
Technology, Bengaluru 
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Sensing Peripheral Devices 

with MC1489A Receiver 



PETRE TZV PETROV 

P resented here is a circuit for 
monitoring the status of elec- 
trical or peripheral devices 
using the classical MCI 489 A receiver 
found in RS232 based devices. RS232 
standard is still widely incorporated 
in embedded systems. Sometimes, 
there are unused or spare MC1489A 
receivers in RS232 interface circuits. 
Fortunately, these can be used for 
monitoring the status of electrical 
circuits or mechanical switches. This 
saves money and space and also adds 
some safety to embedded systems 
because receivers for RS232 have in- 
ternal protection and Schmitt triggers 



for better noise immunity. MCI 489 A 
captures information from peripheral 
devices that are not TTL/CMOS com- 
patible but are in the working range 
of this receiver. 

Circuit and working 

Circuit diagram of the sensing pe- 
ripheral devices with MC1489A 
receiver (ICl) is shown in Fig. 1. It 
consists of four examples for sensing 
the signals from peripheral devices 
such as simple DC motors (Ml), 
incandescent lamps (BLl) and DC 
motor (M2) driven by a full-bridge 
circuit with four switches (S3-S6) to 
control bipolar DC voltages. Status 
of each device is indicated by four 



PARTS LIST 



Semiconductors: 

ICl - MC1489A receiver 

D1-D5 - 1N4007 rectifier 

LED1-LED4 - 5mm LED 
Resistors (all 1/4-watt, ±5% carbon): 

R1-R4 - 2.2-kilo-ohm 

Capacitors: 

C1-C3 - 0. IB ceramic disk 

Miscellaneous: 

S1-S6 - On/ off toggle switch 

BLl - 24V, O.IA or similar bulb 

Ml, M2 - 24V, O.IA or similar 

DC motor 

CONI, CONS, 

CON4 - 3-pin berg strip connector 

CON2 - 2-pin berg strip connector 

CONS - 5-pin berg strip connector 

LEDs (LEDl through LED4). For 
example, if switch SI is closed, bulb 
BLl will glow. Status of switching 
on the bulb is indi- 
cated by the glow- 
ing of LED2. 

MC1489A con- 
verts bipolar sig- 
nals into CMOS/ 
TTL signals. It is a 
quad-line receiver 
with response con- 
trols (RCl through 
RC4) . Response con- 
trol lines are not 
used here. However, 
these are included 
in this design to 
facilitate users for 
future applications 
or expansion. 

LEDl through 
LED4 are connected 




Fig. 1: Circuit diagram of the sensing peripherai devices with MCI 489 A receiver 
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Fig. 2: Actual-size PCB layout of the sensing peripheral devices circuit 




to these receivers. You can add 
protection resistors, capacitors and 
diodes for inputs of ICl, if required. 
Also, you can interface any micro- 
controller (MCU) directly to ICl. 
Data outputs (DBl through DB4) of 
MC1489A can be read with simple 
input commands from the MCU. 

Switches SI through S6 can be 
of any kind, be it electronic (transis- 
tors) or electromechanical (relays). 
Ensure that the voltages supplied to 
MC1489A through these switches 
do not exceed its operating range. 
Maximum input voltage range of 
MC1489Ais +30V. 

Construction and testing 

Actual-size, single-side PCB layout of 
the circuit for sensing and controlling 
peripheral devices with MC1489A 



receiver is shown 
in Fig. 2 and its 
component layout 
in Fig. 3. 

Testing the cir- 
cuit is very simple. 
If you do not have 
actual loads, you 
can replace bulb 
BLl and motors 
Ml and M2 with 
appropriate resis- 
tors. For example, 
you may replace 
these with resis- 
tors of 200-ohm, 
3W for power sup- 
ply of + 12V. This 
will provide cur- 
rents of 24V/200- 
ohm = 120mA 

through loads, 
when correspond- 
ing switches are 
closed. This cur- 
rent will imitate 
the working cur- 
rent of the loads. 

Switch off and 
switch on switch- 
es SI through S6 
in any working 
combination. You 
will notice that the 
status of the LEDs changes according 
to the status of the switches. 

Pay special attention to the 
controlling of DC motor M2 in the 
bridge configuration. 

Closing switches S3 through S6 
using the right combination is es- 
sential; otherwise, there will be a 
short circuit. Never close switches 
S3 and S5, and/or S4 and S6, at the 
same time. To turn on M2, you can 
close only S3 and S6, or S4 and S5, 
switches at the same time. • 

was a researcher and assistant 
professor in Technical 
University of Sofia, Bulgaria, 
and expert-lecturer at OFPPT 
(Casablanca), Kingdom of 
Morocco. He is currently 
working as an electronics 
engineer in the private sector 
in Bulgaria 
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Simple Prescaler for Transmitters 




JOY MUKHERJI 

M ost phase-locked loop 
(PLL) based transmitters 
use a prescaler chip at the 
heart of their oscillator. A single-chip 
prescaler like SAB6456 is a divide- 
by-64 or divide-by-256 switchable 
prescaler. It offers high sensitivity 
and ease of use. But electronics hob- 
byists, particularly in India, have a 
tough time finding these chips in 
the market. 

The circuit presented here solves 
this problem by using three low-cost, 
readily-available integrated circuits 
(ICs) and offering three common 
divider rates of 64, 128 and 256. It 
works well from IMHz to 150MHz 
and is suitable for use in PLL FM 
transmitters and other frequency 



Test Points 


Test point 


Details 


TPO 


GND 


TP1 


12V DC 


TP2 


5V 


TP3 


RF input frequency /4 


TP4 


RF input frequency /1 6 


TPS 


RF input frequency /32 


TP6 


RF input frequency /64 


TP7 


RF input frequency /1 28 


TPS 


RF input frequency /256 





PARTS LIST 


Semiconductors: 

ICl 


- 7805, 5V voltage regulator 


IC2, ICS 


- 74AC74 dual D flip-flop 


IC4 


- CD4040 ripple counter 


Ti t2 


- 2N2222 npn transistor 


LEDl 


- 5mm LED 


Resistors (all 1/4-watt, ±5% carbon): 


Rl, R2, R5, R7 


- 10-kiIo-ohm 


R3,R4 


- 220-kiIo-ohm 


R6 


- 3.3-kiIo-ohm 


Capacitors: 

Cl 


- lOOpF, 25V electrolytic 


C2, C4, C5 


- 0.1 pF ceramic disk 


C3 


- lOpF ceramic disk 


Miscellaneous: 

CONI 


- 2-pin connector terminal 


CON2 


- 4-pin connector 


JACKl 


- RF jack interface connector 




- 2-pin connector 



synthesisers for HAM band includ- Circuit and working 

ing 2 -metre amateur radio band Circuit diagram of the simple prescal- 

(144MHz-148MHz). er for transmitters is shown in Fig 

1. It is built around 
voltage regulator 7805 
(ICl), dual D-type pos- 
itive-edge-triggered flip- 
flop 74AC74 (IC2 and 
IC3), ripple-carry binary 
counter CD4040 (IC4) 
and a few other com- 
ponents. 

The four cascaded 
flip-flops in IC2 and IC3 
have been configured 
to divide the input sig- 
nal by a factor of 16. 
Radio frequency (RF) 
input (at JACKl) from 
the oscillator is applied 
to pin 3 of IC2 via ca- 
pacitor C3. Signal from 
IC2 pin 9 is fed to pin 
3 of IC3. Transistor T1 
converts TTL output 
of IC3 to CMOS logic 
levels to drive clock 
input to pin 10 of binary 
counter IC4. 

Output divider rates 
of 64, 128 and 256 are 
available at pins 1, 2 
and 3 of CON2, re- 
spectively. The circuit 
can directly drive a 
CMOS divider chip like 
CD4059 (not shown 
here). LEDl indicates 
that the prescaler is 
working normally. In 
the absence of RF input, 
LEDl remains off. 

Construction and 
testing 

An actual-size, single- 
side PCB pattern of the 
simple prescaler for 
transmitters is shown 
in Fig. 2 and its compo- 
Fig. 1: Circuit diagram of the simpie prescaier for transmitters nent layout in Fig. 3 . 
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Fig. 2: Actual-size PCB pattern of the circuit of the simple prescaler 
for transmitters 




Fig. 3: Component layout of the PCB 

Assemble the prescaler on the 
PCB shown above or on a general- 
purpose PCB and enclose it in a 
suitable case. Use a shielded cable or 
a thin coax for input and output con- 
nections. Mount input (CONI), out- 
put (CON2) and RF jack (JACKl) on 
the panel. Keep all component leads 
as short as possible. A 12V regulated 



power supply is 
recommended. 

During testing, 
the prescaler per- 
formed well with 
an input frequency 
of 150MHz. Verify 
that test points in 
the circuit are as 
per the table before 
using the circuit. 

To test the cir- 
cuit, ensure there 
is 12V at test point 
TPl and 5V at test 
point TP2 with 
respect to TPO, 
to verify the cor- 
rect power sup- 
ply. Now, give the 
RF signal using 
a function gen- 
erator and meas- 
ure the frequen- 
cies at different 
test points using 
an oscilloscope. 
EFY Note. The 
circuit was tested successfully up to 
lOMHz RF frequency with around 
IVrms to 7Vrms. • 



Joy Mukherji is an 
electronics hobbyist and 
a small-business owner in 
Albany, Newyork, USA. His 
interests include designing 
RF circuits 
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Home Theatre Backlight Unit 




T.K. HAREENDRAN 

I f you have watched your LCD/ 
plasma television late at night 
in complete darkness with all 
lights switched off, you might have 




Fig. 1: Author’s prototype 



experienced an irritating eye strain or 
headache after some time. The rea- 
son behind this is that, the lone light 
source, the television set, has an ev- 
er-shifting level of light as the images 
roll across the screen, sometimes 
rather too dark and other times very 
bright. With this rapid changing of 
light, your pupils dilate and contract 
to adjust to the change. The proven 
way to address this is to shrink the 
pupils with some incidental lighting, 
or even better, backlighting. 

Backlighting works best when 
a flat-panel TV is set up on a TV 
stand close and parallel to the wall. 
Backlighting offers an advantage 
over incidental lighting; it delineates 
the black bezel around the screen 
and highlights it. This heightens the 
already high contrast of the black 



backlight system based on inexpen- 
sive white/blue LEDs. 

The unit is compact and has a 
rich light output offered by a total of 
nine LEDs. As shown in the circuit 
diagram, the system is an improved 
version of the classic ambient-light 
sensor circuitry. 

The circuit needs a supply volt- 
age of 12V, but care should be taken 
to ensure that adequate current is 
available for the whole system. (In 
dormant state, the circuit draws a 
current of about 10mA and in operat- 
ing state, a current determined by the 
electromagnetic relay and LEDs.) The 
backlight unit may be encased using 
a small homemade wooden box as 
shown in Fig. 1. 

Circuit and working 






J1 

JUMPER 




-LC1 
■0.1u 



JACK1 

12V 



VRI 

10K 



R2 

100K 

-^ww- 
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LM358 




IN2- 
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R3 
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N/C 






R4 
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LED1 



T1 
BC547 



- GND 



LED2 



LEDS 




Fig. 2: Circuit diagram of the home theatre backiight unit 




Fig. 3: Circuit diagram of the USB switch 



bezel to the screen and 
wall, and gives it a 3D 
effect, which is very 
pleasing. Fig. 1 shows 
the author’s prototype 
of the home theatre 
backlight unit. 

Described here is a 
no-frills home theatre 



Circuit diagram of the 
home theatre backlight 
unit is shown in Fig. 2. 
It is built around light- 
dependent resistor LDRl, 
op-amp LM358 (ICl), 
transistor BC547 (Tl), 
nine LEDs (LEDl through 
LED9), 12V, lC/0 relay 
(RLl) and a few other 
components. 

The LDR has very low 
resistance when exposed 
to high-intensity light 
and very high resistance 
when it is in the dark. 
LDRl and resistor R1 
form a voltage divider 
connected at the invert- 
ing (IN1-) input of ICl. 
Non-inverting (1N1+) input of ICl 
is connected to 10-kilo-ohm potmeter 
VRI to adjust the switching-threshold 
level as desired. 

If ambient light level is sufficient, 
the circuit is in quiescent state. When 
the light level decreases, resistance of 
LDRl increases, which causes volt- 
age across resistor R1 to decrease. 



LED9 y\\, 
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Fig. 6: Actual-size PCB of the add-on USB 
switch circuit 



Fig. 4: Actual-size PCB of the home theatre backlight unit 
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Fig. 7: Component layout of the PCB shown 
in Fig. 6 




Fig. 5: Component layout of the PCB shown in Fig. 4 



Fig. 8: Real-world application of the home 
theatre backlight unit 



PARTS LIST 



Semiconductors: 

ICl 

T1 

D1 

D2 

D3 

LED1-LED9 - 



LM358 op-amp 
BC547 npn transistor 
1N4004 rectifier diode 
BAT85 Schottky diode 
1N4148 signal diode 
5mm white/ blue LEDs 
Resistors (all 1/4-watt, ±5% carbon, unless stated 
otherwise): 

4.7-kilo-ohm 
100-kilo-ohm 
22-ohm, 0.5W 
10-kilo-ohm potmeter 



R1,R3 

R2 

R4-R6 

VRl 

Capacitors: 

Cl 

C2 

Miscellaneous: 

JACKl 

CONI 

CON2 

RLl 

RL2 

J1 

LDRl 



0.1 pF ceramic disk 
lOOE], 16V electrolytic 

12V DC jack 

USB-A connector 

2-pin connector 

12V, 1 C/O relay 

5V,lC/0 relay 

2-pin jumper connector 

Light dependent resistor (5mm) 



which, in turn, causes output of ICl 
(pin 1) to go high. This activates RLl 
through relay driver transistor T1 and 
turns on the 5mm white/blue LED 
strings, LEDl through LED9, con- 
nected via N/0 relay contacts. Here, 
creation of hysteresis is achieved by 
adding resistor R2 in the positive 
feedback path. 

If you want an extra AND func- 
tion, that is, you want the backlight 
unit to work only when the televi- 
sion is switched on and ambient- 
light level is very poor, remove 
jumper J1 in the main circuit and at- 
tach the add-on circuit (USB switch 
shown in Fig. 3) at CON2. It will 
work as a shorting jumper when 
relay RL2 is energised. 



Input of the add-on 
USB switch circuit (Jl) 
should be connected to 
a vacant USB port in the 
television/ set-top box us- 
ing a standard USB cable 
so that when the system 
is in on state, the circuit 
is activated by the 5V DC 
supply available from the 
USB port of the television/ 
set-top box. 

It is very important to 
prevent the LDRl to be 
illuminated by sources 
other than the natural am- 
bient light. 

Construction 
and testing 

An actual-size, single-side 
PCB for the home theatre 
backlight unit is shown in 
Fig. 4 and its component 
layout in Fig. 5. Similarly, 
an actual-size, single-side 
PCB for the add-on USB 
switch circuit is shown in 
Fig. 6 and its component 
layout in Fig. 7. Enclose 
the PCB(s) in a small 
wooden box as shown in 
author’s prototype. 

LDRl, jumper Jl, pot- 
meter VRl and other com- 
ponents are fitted on the 
cabinet. Place LDRl in such a way 
that only ambient light falls on 
it. Connect jumper Jl externally 
through wire in case you are not 
using a USB circuit. 

A picture of the real-world appli- 
cation example is shown in Fig. 8. 

EFY notes. 1. White bright 5mm 
LEDs (LEDl through LED9) were 
used during testing. 

2. The circuit can work with 
3.4V/80mA, 10mm white LEDs or 
with 8mm blue LEDs. • 



T.K. Hareendran is an 
electronics hobbyist, 
freelance technical writer 
and circuit designer 
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Let’s Get Started With Intel Galileo 




KRISHNA GUPTA 

I ntel Galileo is a part of Arduino 
family and is as simple to pro- 
gram even for non-programmers. 
Arduino philosophy is consistent in 
Intel Galileo as well. In this article, 
we shall start with Intel Galileo 
and then will be able to run our 
first program. Some more examples 
like glowing a single LED, multiple 
LEDs, RGB LED and reading a po- 
tentiometer are also presented at 



the end to help you get hands-on 
with Galileo board. Intel Galileo 
board used in this article is shown in 
Fig. 1 and top view of the board is 
shown in Fig. 2. 

Board interface 

Following is the brief description of 
the components and interfaces of 
Galileo board: 

5V power supply. A 2.1mm cen- 
tre-positive jack for 5V regulated DG 
supply is used. Galileo board comes 
with AG-to-DG power adaptor having 
an output of 5V, 3A. Voltage input 
to Galileo board must not be more 
than 5V. 

Ethernet interface. There is one 
lOMbps/lOOMbps Ethernet interface 



on board. Ethernet control has a dedi- 
cated PHY. 

RS232 interface. A 3 -pin, 3.5mm 
jack (audio type) forms the RS232 
interface. Ring of the jack is transmit- 
ter (TX), tip is receiver (RX) and the 
sleeve is ground. 

USB 2.0 client. To program Galileo 
board, this port is connected to the 
computer. 

USB 2.0 host. USB2.0 full host sup- 
ports USB device interface. Up to 128 
devices can be connected to this port 
with the help of a USB device hub. 

Arduino interface. There are two 
interfaces, namely, digital and ana- 
logue. 

Digital interface. Galileo has 14 
digital input/output pins. This in- 




Fig. 1: Intel Galileo board 
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Fig. 2: Top view of Intel Galileo 




Fig. 3: Bottom view of Intel Galileo with Intel Centrino N135 connected 
to PCIe 
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Fig. 5: Error message received during instaiiation 
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dudes UART on pins 0 and 1, I2C 
pins and SPI pins. Six digital inputs/ 
outputs can be configured as PWM 
(pins 3, 5, 6 and 9-11). 

Analogue interface. It has six 
analogue inputs (A0-A5). It also has 
an 8-pin power header that includes 
3.3V, 5V, GND and reset pins. 

Reboot button. Use this button 
to reboot Galileo board (including 
Linux) . The system will boot back in 
around 30 seconds. 

Pin 13 LED. This is the LED 
that we will blink during blink test 
program. 

Arduino sketch reset. This is the 
reset button that will restart Arduino 
sketch running in Galileo. 

jiSD card. It has a micro-SD card 
slot (compatible up to 32GB micro- 
SD card) and has an inbuilt dedicated 
SD controller. 

PCIe connector. It has a Full PGI 
Express mini-card slot with PGIe 2.0 
compliant features for Wi-Fi, Blue- 
tooth or mobile connectivity; for Wi- 
Fi, Intel recommends Intel Gentrino 
N135 mini PGIe wireless module as 
shown in Fig. 3. 

Powering up Intel Galileo 

To switch on the board and upload 
the code, the following components 
will be required: 

Power supply. You can use any 
supply but make sure that it can keep 
up to 3A, and output voltage must be 
regulated to 5V DG. Gonnect the sup- 
ply to the 5V input connector. 

USB to A/B mi- 
cro cable. This is 
included with the 
board. It is used 
to connect Galileo 
board to the com- 
puter. 
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Software for Intel Galileo 

Standard Arduino integrated de- 
velopment environment (IDE) 
does not support Intel Galileo. 
The supported IDE can be down- 
loaded from communities. intel com/ 
docs/DOC-22226 

Download the version that is 
compatible to your operating system 
(OS). The versions available are for 
Windows, Linux (32- and 64-bit ver- 
sions) and Mac OSes. 

Lab note. This project was tested 
on Windows 7 and Ubuntu 13.04. 

Software installation 
for Windows 

Save the unzipped file in G: drive. 
The unzipped file can be saved by 
the same name (Arduino -1.5. 3) as 
shown in Fig. 4. 

Open Arduino- 1.5. 3 folder and 
run arduino.exe to launch Intel Ar- 
duino IDE for Galileo. 

After software/IDE installation, 
connect the board to the computer 
for which you also need to install 
required drivers. 

Gonnect regulated 5V supply to 
Galileo and then connect Galileo to 
the computer via USB cable only 
when the LED for USB client turns 
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Fig. 9: Gaiiieo COM port 
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Fig. 14: Choosing the driver on Mac 



Fig. 12: Choosing AC MO in Linux 
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Fig. 15: Arduino on Mac 



Fig. 13: Running the appiication in Mac 

on. As you connect the board you 
will receive an error message, that 
there was some problem in installing 
the driver as shown in Fig. 5. 

Open Device Manager by click- 
ing Start^Control Panel^Systems^ 
Device Manager options. Under Other 
Devices you should see Gadget Serial 
v2.4. Update the driver from the op- 
tion as shown in Fig. 6. 

On the first pop-up window, click 
Browse my computer for driver soft- 
ware. Then, click Browse for the file 
location path. If you have installed 
Arduino in C: root drive, then browse 
the location to C:\ardmno-L5.3\hard- 
ware\arduino\x86\tools and click OK 
as shown in Fig. 7. 

After selecting the driver, click 
Next as shown in Fig. 8. On Win- 
dows security alert pop-up window, 
click Install. 



After installa- 
tion is complete, 
open Device Manager and locate 
Galileo com port under Ports (GOM 
& LPT) option as shown in Fig. 9. 
Note the GOM port number; you will 
need it while uploading software on 
Galileo. 

Open Arduino IDE and select 
Tools^Board. Make sure that Intel 
Galileo is selected (Fig. 10). 

Under Serial Port, select GOM 
port on which Galileo board is con- 
nected (Fig. 11). 

Software installation on Linux 

Arduino software for Linux is in .tgz 
format. To extract the file you will 
need Tar tool. Before going ahead, 
remove Modem Manager System 
Service as it can hinder working with 
Galileo. Remove it by running the 
following command on the terminal: 

sudo apt-get remove modemmanager 



On the terminal, navigate to the 
folder in which Arduino IDE is down- 
loaded (in this case, it is in Down- 
loads) and extract the file by running 
the following commands: 

cd~/Downloads 

tar -xzf <Arduinol . 5 . 3_Galileo . tgz> 

-C -/ 

Navigate to the extracted file and 
run Arduino by running the following 
commands: 

cd ~/arduino-l . 5 . 3 
sudo ./arduino 

(Arduino has been run as root 
because sometimes Arduino does 
not launch properly without root 
privilege.) 

Driver installation. After soft- 
ware installation on the computer is 
complete, connect the board to the 
computer and install drivers. 

Gonnect regulated 5V supply to 
Galileo and then connect Galileo to 
the computer via a USB cable. 
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On the terminal run the following 
command and note down the port of 
Galileo (in our case it is ACMO) : 

Is /dev/ttyACM* 

In case you see an error message 
Java not found, install Java by run- 
ning the following command: 

sudo apt-get install default-jre 

To select Serial Port, go to 
Tools^Serial Port^/dev/ttyACMO 
(Fig. 11). 

Software installation on Mac OS 

For Mac, unzip the application and 
save it to the application folder. If 







^ Edrt Took NHp 






Fig. 16: Uploading Blink exannple code on Windows 

Done uploading 




Fig. 17: Status of uploading the code 



you have other Arduino versions, 
you can save the file by any name, 
only keep in mind that there should 
be no spaces in the name. Run the 
application by double-clicking on it 
(Fig. 13). 

Driver installation. Once soft- 
ware installation is complete, you 
need to install the driver using 
the following steps (also shown 
in Fig. 14): 

Connect 5V DC power to the 
board and then the USB cable (power 
should always be the first connection 
on Galileo board) . 

Allow a few sec- 
onds for the board 
to boot up. Open 
System Informa- 
tion window to 
check if the board 
has been detected 
properly. Path for 
the same is: Hold 
Options^Apple 
menu^System In- 
formation. Under 
USB, check Gadget 
Serial v2.4 . 

Under Network, 
check the name of 
your Galileo device; 
it should be similar 
to usbmodemxxxx. 
In this case it is fa21 . 
Note the number 
as you will need it 
while uploading the 
code. 

Go to Tools^ 
Serial Port^/dev/ 





Fig. 18: Circuit for LED blinking example 



Fig. 19: Circuit for multiple blinking LEDs 



cu.usbmodemfa21 as shown in 
Fig. 15. 

Uploading the code 

The procedure for uploading Blink 
example code is the same for Win- 
dows, Linux and Mac OSes. To up- 
load Blink example sketch, select the 
code from the path File^Examples 
^Ol.Basics^Blink (Fig. 16). 

A new code will open. Click on 
Upload to upload the code (sketch) 
on the board. Status of the upload- 
ing is displayed on the bottom of the 
screen (Fig. 17). 

When the upload is complete, you 
will see Transfer Complete message 
and pin 13 LED blinking on Intel 
Galileo board. 

Some more examples 

After successfully running our first 
LED blinking example, we can pro- 
ceed to more examples like making 
LEDs to blink at various speeds, driv- 
ing multiple LEDs with sequential 
effects, reading analogue input using 
simple potentiometer and driving 
RGB LEDs. So let us begin! 

You need a breadboard, resistor, 
an LED and some jumper wires to set 
up the hardware. Though the board 
already has an LED connected to pin 
13, we will connect an external LED 
to feel the experiment. Fritzing soft- 
ware comes handy when you do not 
have actual components with you. 
Here, we will use Intel Galileo Gen2 
board image in Fritzing environment. 
(Intel Galileo Gen2 is the upgraded 
version of Intel Galileo.) 

Blinking LED. 
Wire up the circuit 
with a 330-ohm resis- 
tor using Fritzing as 
shown in Fig. 18. You 
can change the blink- 
ing speed by varying 
the delays in blink.ino 
program. 

Multiple LEDs. 

Let us move one step 
further and connect 
multiple LEDs. Con- 
nect the hardware 
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Fig. 20: Circuit of interfacing a potentiometer and LED 




Fig. 21: Circuit of interfacing RGB LED 





EFY Note 



All the example source codes of this 
project are included in this month’s 
EFY DVD and are also available for 
free download at source.efymag.com 

as shown in Fritzing diagram (Fig. 
19). All eight LEDs will turn on/off 
simultaneously and then create light- 
ing sequences in both right and left 



directions as defined in sequence, 
ino code. 

Reading potentiometer. In this 
experiment, we connect a potentiom- 
eter to the board as shown in Fig. 20. 
The code (potm.ino) reads the resist- 
ance values and controls the blinking 
rate of an LED at pin 13, correspond- 
ing to the position of the knob. 

Driving RGB LED. RGB LED is 
another piece of hardware used here 



to have some more fun. Connect the 
hardware as shown in Fig. 21. Once 
you upload the code, you will see dif- 
ferent colours generated from the RGB 
LED as defined in rgb.ino code. • 




Krishna Gupta is an 
eiectronics hobbyist 
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Frequency Shift Keying 

Communication Simulator 



JITENDRAJANGID 

F requency shift keying 
(FSK) is a frequency- 
modulation scheme in 
which digital information is 
transmitted through discrete frequency 
changes of a carrier wave. It uses a 
pair of discrete frequencies to transmit 
binary (Os and Is) information. Infor- 
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Fig. 1: Digital data and modulated carrier signal 
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Fig. 2: FSK transmitter block diagram 
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Fig. 3: FSK receiver block diagram 



mation and modulated signals 
are shown in Fig. 1 . 

A typical block diagram of 
an FSK transmitter is shown 
in Fig. 2. Binary data is modu- 
lated with high-frequency 
sinusoidal signal (fl) and inverted 
binary data modulated with low-fre- 
quency sinusoidal signal (f2) . Outputs 
are combined using an adder circuit 
to provide the frequency shift keyed 
signal, which can be transmitted via 
telephone lines, fibre optics or wire- 
less media. Block diagram of the FSK 
receiver is shown in Fig. 3. 

The transmitter circuit is built 
around CD4066B quad-bilateral switch 
(ICl), a digital pulse generator (XFG3), 
high-frequency oscillator (XFGl), 
low-frequency oscillator (XFG2) and 
7404 hex inverter (IG2) . Details of the 
source, frequency and nature of signals 
are given in the table. 

A high-frequency sinusoidal signal 
from XFGl is applied at pins 1 and 8 



of IGl, which is controlled by binary 
data from XFG3 at pins 13 and 6 of IGl. 
A low-frequency signal from XFG2 is 
applied at pins 4 and 11 of IGl, which 
is controlled by binary inverted data 
applied at pins 5 and 12 of IGl. 

The quad-bilateral switch (IGl) 
produces two amplitude shift keyed 
signals at pins 2 and 3, which are 
combined to get the frequency shift 
keyed signal in XSGl. We are using the 
remaining two switches for FSK signal 
generation for the demodulator circuit 
to ignore the feedback problem. 

The receiver circuit is built around 
high-pass filters (R5 and G2), envelope 
detectors (Dl, G1 and Rl) and op-amp 
comparator circuits (R2, R3, D2, D3 
and IG3). 

In this section our objective is 
to generate binary data information 
(modulating signal). So, initially, 
we are required to block-frequency 
components using high-pass filters 
having a cut-off frequency f =1/ 
(2 X 3.14 X G2 X R5), which is approxi- 
mately lOkHz. This blocks the 9kHz 
low-frequency signal. 

After elimination of low frequency, 
output of HPF is fed to the envelope 
detector. The envelope detector, a 
combination of half-wave rectifier 
with diode 1N4007 and parallel 
combination (LPF) of resistance 
(Rl) and capacitor (Gl), provides 
the envelope of rectified signal that 
passes through the operational am- 
plifier working as compar- 
ator to generate the square 
wave using a threshold 
of 6V. This way we get a 
demodulated signal with 
small delay. 

The schematic, modu- 
lating signal and results of 
modulated and demodu- 



Specification of Signals 


Source 


Nature of signal 


Specification 


XFG1/f1 


Sinusoidal wave as carrier I 


50kHz, 10Vpk-pk 


XFG2/f2 


Sinusoidal wave as carrier II 


9kHz, 10V pk-pk 


XFG3 


Square wave as data signal 


500Hz, 10V pk-pk 



Fig. 4: Circuit diagram of the frequency shift keying communication simulator 



lated signals are shown 
in Fig. 4. The circuit has 
been simulated in NI Mul- 
tisim software. • 



Jitendra Jangid 
is assistant 
professor at 
Department 
of ECE, JNU 
Jodhpur 




iliin DECEMBER 2015 | ELECTRONICS FOR YOU 



WWW.EFYMAG.COM 









‘GOD, I COULD KILL FOR 
THAT RECLINER!’ 



RELAX! JUST SCAN IT AND GET IT 







OneScan 

■nsiHiiMMcn >enh«w •Buy 

& I 



iSf 


m 


□ 

m 


□ 



‘NOW WHEN YOU SEE A PRODUCT YOU WANT TO BUY 
JUST SCAN IT WITH ‘ALIVE ONESCAN' 

. FIND BEST DEALS 
• COMPARE PRICES 




SCAN WHAT 
VOUUKE 




KNOW ITS 
DETAILS 




FINDCUT 
WHERETO 
GET IT 



Download app from aUveonescan.com/app | Available only on Android 






eSTYLE: FIRST LOOK 



OnePlus X by OnePlus 

Celebrating a balance between design 
and technology 




T he latest smartphone by OnePlus, OnePlus 
X, masters the balance between perfor- 
mance and beauty. The screen is created with 
strengthened, scratch-resistant glass that has 
withstood the test of time and everyday use. 

It features Oxy- 
genOS based on An- 
droid 5.1.1, Qual- 
comm Snapdragon 
801 processor with 
2.3GHz quad-core 
CPUs, 3GB LPDDR3 
RAM, 16GB eMMC 
v5.0 storage (expand- 
able up to 128GB), 
embedded recharge- 
able typical 2525mAh 
lithium-polymer bat- 
tery, two slots that 
fit either two nano 
SIM cards (DSDS) or 
one nano SIM and 
one MicroSD card, 

13MP rear camera , Price: ? 16,999 (available 
by invite only, exclusively on 
and 8MP front cam- www.amazon.com) 

era. It comes with 

sensors including accelerometer, gyroscope, 
proximity, ambient light and HALL. 



Power bank from Intex 

Never let your devices run out of battery 



T he new power bank, PB- 
IIK, by Intex features 
ll,000mAh built-in lithium- 
ion battery, three USB 2.0 
ports to charge multiple de- 
vices at a time, and a torch. 
It has a lifecycle of more than 
500, is 26mm thick, weighs 
280gm and comes in white 
colour variant. 



Price: ^ 2300 




Lapcare launches portable 
Bluetooth speakers 

Affordable speaker with NFC compatibility, 
built-in microphone 

L apcare has launched a port- 
able Bluetooth speaker, named 
iTunes, which brings loud, high- 
quality music in a small frame. 

Ergonomically designed with inbuilt 
LED lights and buttons, the cylindri- 
cal-shaped speaker is small enough 
to fit in your palms. The super-bass 
Lapcare iTunes resonates through 
any solid surface, producing the 
most robust sound for its size. 

Its dual-mode power supply 
attributes an optimised playback 
mode, which can be adjusted for indoor or outdoor listening 
environments. Outdoor mode provides bright, long-range 
audio, while indoor mode creates rich sound with deep, full 
bass delivering full frequency range suitable for all genres of 
music and, in turn, a lush, optimal sound. 

It is enhanced with 300mAH lithium-ion battery that al- 
lows users to stream playback music for almost 2.5 hours 
and 30 days standby, all in one hour of charging. 




Price: ^1199 



IRevo Multimedia 
launches smart PC 

Convert your TV into a PC 

• Revo smart PG includes a wireless keyboard and mouse, 
1 which makes it easy for users to interact with a smart 
TV from a distance. It comes in two models: model QGl 
B08 has 8GB of storage and model QG1B16 has 16GB of 
storage. The smart PG features a quad-core processor 
and is powered by Android 4.4. Its WebTop user inter- 
face makes it easy to create documents, spreadsheets 
and presentations, enjoy Web browsing, send/receive 
emails, Skype with 
family and friends 
and play games. 



Price: ^ 7999 for 8GB variant 

V y 
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Indian Railways to 
launch women safety app 

The security and safety measure app is 
being developed in coordination with 
Railway Protection Force (RPF) and 
designed in-house by Eastern Railway. 

The app, Railway Mobile Instant Tracking 
Response and Assistance (R-MITRA), 
immediately sends alerts to the nearest 
RPF inspector as well as Divisional 
Security Control Room, providing them 
with the location and identity of the victim. 



Noise-cancelling headphones 
from Sony 

Experience digital music with high-resolution audio 

T he new headphones from Sony feature high- 
resolution audio capability, digital noise cancel- 
ling utilising dual noise sensors that reduce ambient 
noise, 9mm high-sensitivity drivers that reproduce 
up to 40kHz, built-in lithium-ion battery that plays 
16 hours non-stop music, inline remote and micro- 
phone for hands-free calls, distinctive single shape 
design and many other features. 

Price: ^ 9990 

J 




Snapdeal launches Snap-lite 

Snapdeal has introduced Snap-lite, 
which is the mobile-optimised version of 
snapdeal.com. Snap-lite will run about 85 
per cent faster on slower connections, thus 
enhancing the overall shopping experience 
for users. It has been engineered to work 
on a variety of mobile browsers. The app 
offers a responsive layout, and the front 
page shows a search engine followed 
by a slideshow and list of all major 
shopping categories. 

Union HRD minister 
to launch e-UGshala 

Union Human Resource Development 
minister Smriti Irani will launch 
e-UGshala initiative on December 25, 
2015, to enable open access to digitised 
contents for undergraduate learning. 

The initiative includes 29 undergraduate 
texts, visuals, self-assessment sheets 
and books in social science, science and 
some languages. 

New York Times' VR app puts 
readers inside the story 

New York Times\\diS launched its new 
virtual reality (VR) app, titled NYT VR. 

It has debuted with two feature films, one 
titled The Displaced that tells the story 
of three children swept up in the world's 
refugee crisis, and the other shows the 
making of a recent New York Times 
magazine cover. The publication aims to 
get the reader much more involved than 
simply reading a story or watching the 
news on TV passively. 



Phablet by Lenovo 

Portability of a smartphone, fun of a tablet 

W ith a crisp resolution of 326ppi, Lenovo Phab 
Plus offers a stunning multimedia experience 
on the go. It has a 17.3cm (6.8-inch) full-HD dis- 
play with IPS technology, which makes the experi- 
ence of gaming, watching movies and enjoying all 
the apps even better. 

It features 3500mAh lithium-polymer battery, 
13MP rear camera with auto-focus and dual-LED 
flash, 5MP front camera, dual SIM slots and sup- 
ports high-speed LTE (4G). Android Lollipop 
operating system includes a host of new features, 
a visual overhaul and numerous under-the-hood 
improvements to make it faster, more efficient and 
lighter on the battery. It also works perfectly with 
all Google apps. 




Price: t 18,990 



Zebronics launches LED TV 

Slim is in 



T he LED TV is 80cm wide and has 
a dynamic contrast of 500000:1. 
Other features include 1366x768 
resolution, 178° viewing angle, high- 
speed connectivity interface, built-in 
speakers, less than 60W consump- 
tion, enhancing power utility in the 
panel and very thin bezel ensuring 
much higher aesthetic performance, 
among others. 




Price: t 18,990 
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Wi-Fi Hotspot: Connecting Multiple 
Devices to the Internet 



EFY BUREAU 



T ime has come to move beyond wires 
and USB sockets every time you 
need access to the Internet. Imagine 
being able to connect to the Internet from 
anywhere. With the available Wi-Fi devices, 
users can check their emails, watch movies, 
listen to music and a lot more, on the go. 
They can stay connected at all times and 
can access multiple Wi-Fi-enabled devices 
without the additional hassle of investing in 
separate data plans for each device. 

There are usually three ways that can be 
used to access the Internet on the move and 
these cater to any mobile Internet needs. 
The conventional way of connecting to the 
Internet is by using a SIM card, which is ideal 
for devices like tablets that have a SIM card 
slot (for example, iPads). You can go for a 
SIM-only Internet plan for your device with 
a SIM card slot and get online to catch up on 
the latest news, watch films, check emails 
and more. 

The other way of gaining access to the 
Internet is by using a USB dongle, which 
plugs into a device like a laptop and allows 
you to access the Internet. Wireless mobile 
broadband, also referred to as Mi-Fi, is the 



most recent way of connecting to the Inter- 
net. It is a pocket-size wireless device that 
allows you to create your own secure Wi-Fi 
hotspot, wherever you need to, and connect 
multiple wireless gadgets at one time. It is 
simple to set up and use, with no wires or 
software to install, and allows you to enjoy 
carefree surfing anywhere, anytime. 

Points to consider before buying 
a hotspot Wi-Fi device 

These days every single handheld device 
has the option to connect to the Internet 
for staying connected round the clock. 
Listed here are some key features and 
their benefits that would enable you to 
select the right device according to your 
specific requirement. 

Number of devices to be connected. If 
you want to connect more than one device 
at a time, you need a hotspot that is capa- 
ble of managing that. Mobile broadband is 
a standalone device and allows one connec- 
tion at a time, but many connected devices 
can turn into hotspots that allow multiple 
connections. Most devices allow up to 
five connections. For instance. Micromax 



SOME WI-FI HOTSPOT DEVICES AVAILABLE IN INDIA 



Idea 3G Smart Wi-Fi hub Micromax IVIIVIX440W Wi-Fi hotspot Vodafone R206 Z Airtei Quanta QDPI 




Price 


^2999 


?2499 


?2399 


?2300 


Features 

worth 

looking 

at 


The compact and portable Wi-Fi 
hub provides 3G connectivity with 
a press of a button. It provides 
connectivity for up to ten devices 
for Internet sharing at one time. 

It offers HSPA-h speeds of up to 
21.6Mbps DL and 11Mbps DL. It 
also supports WPS and IPv6. 


The sleek and stylish Micromax MMX440W 
Wi-Fi hotspot provides connectivity for up 
to 32 devices at a single time. The device 
also acts as a smart power bank with 
more than 4400mAh of power to keep you 
connected at all times. It has 4MB RAM 
and is compatible with HSDPA/HSPA-h 
network. You can use it as a personal 
Wi-Fi on the move by simply plugging in 
the device. 


The compact mobile Wi-Fi device lets 
you connect up to ten devices. You can 
connect and experience high Internet 
speeds of up to 21 .1 Mbps with 3.75 hours 
of battery life and create Wi-Fi hotspots 
up to 100 meters. It allows you to store 
up to 32GB of data in the micro-SD card. 
The device provides WPS authentication in 
addition to regular Wi-Fi password based 
authentication. 


With a flick of a finger, this powerful 
machine creates a personal Wi-Fi zone, any- 
where and at any time. It provides seamless 
4G connectivity on the go for six continuous 
hours. It is five times faster than a regular 
3G connection. This is truly a one-size- 
fits-all device and is a powerful gadget that 
lets you share your Internet with up to ten 
users. Data speed recorded is up to 61Mbps 
downlink/1 8Mbps uplink in 20MHz. 



The prices mentioned here are from various e-commerce portais and are subject to change. 
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hotspot allows connectivity of up 
to 32 devices, while Vodafone Wi-Fi 
hotspot allows connectivity of up to 
ten devices, at a single time. 

Compatibility with the service 
provider. One important consid- 
eration when choosing between 3G 
and 4G technology is to check for 
coverage available in your area. If 
a 4G phone moves out of range of 
a 4G network, you will only receive 
3G speeds. Think about the service 
provider you are going to use most of 
the time. Not every Internet service 
provider will have coverage in all 
areas and not every wireless device 
will be compatible with every service 
provider. So before you buy a port- 
able Wi-Fi hotspot device, check if 
it is compatible with your SIM, USB 
datacard and the service provider. 

Support for latest technology. 
While purchasing a Wi-Fi device it 
is important to check whether the 
device is compatible with future 
technology. Also check if the router 
supports a 3G/4G data card. For 
instance, Airtel modem supports 
3G and LTE networks, whereas 
Idea Wi-Fi hub device is suited for 
HSPA+ speed up to 21.6Mbps DL 
and 11Mbps DL. 

Wireless standards. For faster 
connections and high-speed Internet, 
one crucial thing to keep in mind is 
the wireless standards (802.11)-B, G 
and N. N is defined as the next-gen 
technology, is newer and supports 
faster speeds than wireless G. It can 
reach speeds up to 450Mbps with 
three antennae, while wireless G sup- 
ports a maximum theoretical transfer 
rate of 54Mbps. Therefore N provides 
better range, better speed and better 
coverage than G. For example, Airtel 
4G hotspot and Vodafone R206Z fol- 
low the latest wireless standards to 
stay ahead of its competition. 

Device power source. A Wi-Fi 
router also acts as a power bank. 
What can be better than getting the 
advantage of two devices in one? 
Today, most of these devices double 
up as power banks and are available 
readily in the market. For example. 



Huawei Wi-Fi E5730 comes with an 
inbuilt powerful battery of 5200mAh 
that not only gives continuous work- 
ing time without the need to charge 
but also allows you to charge your 
smartphones and other devices on 
the go. Idea 3G Smart Wi-Fi hub 
comes with 1500mAh battery, while 
Vodafone R206 Z claims to get pow- 
erful portability with 3.75 hours of 
battery life. 

Network security. Wi-Fi Pro- 
tected Setup (WPS) is a network 
security standard that allows users 
to easily secure a wireless home 
network and allows them to con- 
nect wireless devices to the network 
without any loss of information. 
Almost all hotspot Wi-Fi devices 
offered by Airtel, Idea, Tata Photon, 
Vodafone and others support WPS 
for network security. 

Data packages. High-speed con- 
nectivity comes at a high price. So 
it is crucial to select the right device 
based on data-usage packages of- 
fered by different service providers. 
Data plans for an instant Wi-Fi solu- 
tion have been custom designed for 
intended target groups by different 
providers. For instance, MTS offers 
postpaid rental plan of, say, 10GB 
(5GB day and 5GB night, 3G+ net- 
work in Delhi region) data usage for 
? 599, while Airtel provides 10GB 
(4G data at 3G prices) data usage 
plan for ? 1500. 

The Internet has become an inte- 
gral part of our daily life for staying 
connected with our friends, relatives 
and colleagues. It gives us the power 
to share what is important. Gone are 
the days of datacards when only one 
device could be accessed at a given 
time. Now, with the availability of 
hotspot Wi-Fi devices, users can 
connect multiple devices on the 
go without having to sacrifice on 
network speed. 

Buying a hotspot Wi-Fi device 
therefore completely depends on 
the individual user’s needs and re- 
quirement. Once the requirement is 
identified, choosing the right device 
becomes simpler. • 
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Ten Commandments to Safeguard 

Your Bank Account 
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computer hacking 
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E ver since Adam and Eve sinned in 
the Garden of Eden, God’s desire has 
been to restore the broken relationship 
between God and people. God made a cov- 
enant, which is a promise from God that can 
never be broken. The covenant states that 
God wants a relationship with the people, 
but in order to have this loving relationship, 
they have to turn away from their sin. This 
can also be interpreted as the act of avoid- 
ing mistakes. So if we avoid mistakes, the 
relationship will exist forever and we will 
live in prosperity. 

In this digital age, money transfer is a 
matter of a few clicks. With this advantage, 
there are drawbacks that allow an innocent 
user to be tricked easily by a fraudster, thus 
resulting in easy money for the culprit. The 
few tips explained in this article will help you 
to stay alert against such practices, and stay 
in a good relationship with your bank. 

Validate the URL 

Manoj is an employee working in an informa- 
tion technology (IT) company and his salary 
account is with HOPE bank. He has to trans- 
fer some money to his friend. So he accesses 




the bank’s Internet banking website. Since 
he frequently uses this facility, he feels 
something odd about the portal. He identi- 
fies that the uniform resource locator (URL) 
address is www.intemetbanking.hOpebank. 
com instead of www.intemetbanking.hOpe- 
bank. com (0 instead of o). 

Phishing websites are hoax websites 
that have the look and feel of a legitimate 
website. Hackers create phishing websites 
to collect information such as Internet 
banking credentials, card details, automat- 
ed teller machine (ATM) pin numbers and 
personal details, so that they can make use 
of these to pilfer money from the victim’s 
bank account. 

Pharming is the technique to redi- 
rect traffic from a legitimate website to a 
fraudulent one by making use of the for- 
mer’s vulnerabilities in the DNS server, or 
by modifying the host file of the victim’s 
PG. Web pages used for pharming at- 
tacks are the same as that of the genuine 
website, which makes it difficult to spot 
the difference. 

One good way to get away from these 
fraudulent websites is to validate their 
URLs. Nowadays, almost all banking web- 
sites and Internet banking portals have 
EVSSL certificates. Have you ever noticed 
your browser’s address bar turning to 
green colour while accessing your bank’s 
website? This denotes that the URL is veri- 
fied by a certificate authority (approved). 
Phishing sites will lack these certifications. 

Enable second -factor authentication 

The most practical way to strengthen 
authentication is to necessitate a second 
factor after the username/password stage. 
Since a password is something that a user 
knows, ensure that the user also has some- 
thing that thwarts attackers who steal or 
gain access to passwords. 

Traditional two-factor authentication 
(TEA) solutions use hardware tokens that 
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users carry on their key chains. 
These tokens generate one-time 
passwords (OTPs) for the second 
stage of the login process. However, 
hardware tokens are comparatively 
expensive, difficult to track and re- 
place when broken, and the effort 
for distributing these is time con- 
suming. Also, these are easy to lose 
and hard to use. 

Banks have come up with several 
solutions for OTP generation such 
as short message service based, mo- 
bile application based, email based, 
software token based, interactive 
voice response (IVR) based solutions 
and so on. 

Carry out up to date patching 
of machines, use antivirus 

Do you know Zeus? I am not talking 
about the Greek god of the sky and 
thunder. Zeus is a banking Trojan 
that is being used to steal banking 
information by keystroke logging 
and form grabbing. Zeus’s mobile 
variant called ZitMo is well-known 
to circumvent popular TEA schemes 
with security codes being provided 
via text messages. 

SpyEye and Garber have de- 
veloped their respective mobile 
counterparts. Dyre, which typically 
targets customers of large financial 
institutions, was recently used in a 
large-scale, credential-phishing cam- 
paign targeting international banks. 

Each malware tries to evade de- 
tection by an antivirus. It intercepts 
keystrokes, browser data, stored files 
and basically everything to sneak 
into a banking account and initiate 
an illegal money transfer. It even 
tries to install mobile malware on a 
smartphone, which allows criminals 
to steal the OTP. 

By regularly applying software 
patches and using an updated genu- 
ine antivirus solution, you can stay 
away from this malicious software 
to a good extent. In order to have 
a healthy PG, always ensure that 
cracked/pirated operating system/ 
software are not installed. Always re- 
member that nothing comes for free. 



Do not trust 
open/free Wi-Fi 

Do you pay your bills online while 
having pizza and enjoying free Wi- 
Fi at your favourite coffee shop? 
Better stop before you pay. Like a 
lion waiting for its prey, someone 
is waiting in that Wi-Fi network to 
steal your credit card information, 
Internet banking credentials and 
a lot more even before it reaches 
your bank. 

Experts warn against making 
any financial transactions on public 
Wi-Fi. Some even advise against 
checking social networks or email 
accounts for the same reason, be- 
cause too much information can be 
exposed to hackers that can allow 
them to gain control of bank ac- 
counts. Also, there are rogue hot 
spots that direct users to legitimate- 
looking websites that prompt them 
to provide banking credentials. 

Do not click on links that 
offer billion-dollar prizes 

Everyone is familiar with emails 
saying, “Your email address has 
been selected to claim the sum of 
US$ 500,000 in the 2015 European 
lottery.” Expressions such as “your 
email address was selected” or “your 
address has won” are blabbermouth 
signs that the message is part of a 
scam. After all, you have not used 
your address to participate in a prize 
draw, have you? And if you have, 
it was unlikely to have been Euro- 
pean lottery. Fraudsters obviously 
expect some recipients to suspect 
a scam and attempt to convince 
them otherwise. 

Similarly, you may receive phish- 
ing messages promising a lottery 
win from Goca Gola, Google’s an- 
niversary winning notification, 
Yahoo lottery award international 
programme, Microsoft’s award pro- 
motion and what not. Should you re- 
ceive an email of this type, visit the 
specific company’s official website; 
most likely you will find that the 
company is not actually holding a 
lottery of any kind. Google translate 




service has made life much easier 
for online fraudsters as now they 
can send messages to users all over 
the world in various languages. 

Do not trust customer service 
seeking banking credentiais 

A phishing mail is an email fraud 
method in which the perpetrator 
sends out legitimate-looking emails 
in an attempt to gather personal and 
financial information from recipi- 
ents. Voice phishing (vishing) is the 
criminal practice of using social en- 
gineering over the telephone system 
to gain access to private personal and 
financial information from users with 
a financial motive. Some fraudsters 
use facilities like Voice over Internet 
Protocol, caller ID spoofing and auto- 
mated systems (IVR) . 

Just like phishing, smishing uses 
mobile phone text messages to lure 
consumers. Often the text contains 
a URL or phone number. The phone 
number often has an automated 
voice response system. And again, 
just like phishing, the smishing mes- 
sage usually asks for your immediate 
attention. Do not respond to any 
such messages. 

The questions you need to ask 
yourself are: 

1. Do you know the sender of the 
email? If yes, still be cautious 
before clicking on a link. If no, do 
not click on any link. 

2. Is there any attachment in the 
email? If yes, is it executable (a 
file with extensions like .exe, .bat. 



WWW.EFYMAG.COM 



ELECTRONICS FOR YOU | DECEMBER 2015 1113 




eSTYLE: DIY 



.com, .vbs, .reg, .msi, .pif, .pi or 
.php)? If so, do not click on the 
attachment. Even if the file does 
not contain the above-mentioned 
extensions, be cautious about 
opening it. 

3. Does the email request personal 
information? If so, do not reply. 

4. Have you checked the link? Move 
mouse over the link and check 
the URL. Does it look legitimate 
or does it look like it will take you 
to a different website? 

If you receive an email or phone 
call asking you to call, and you 
suspect it might be a fraudulent 
request, look up the organisation’s 
customer service number and call 
that number rather than the number 
provided in the solicitation email or 
phone call. 

Do not sow your card 
in every card slot 

How many of you have given the en- 
tire money in your account to waiter 
as a tip? Confused? Card skimmers, 
in the form of a small gadget that can 
be attached to a pant’s belt are avail- 
able in the market. Always be care- 
ful when you give your card to the 
waiter along with the invoice, and 
never acquaint him or her with your 
pin number. Beware of the following: 

1. Card skimmers who can cap- 
ture card data and store or transmit 
it wirelessly 

2. Fake PIN pads to capture PINs 

3. Wire-tapping devices placed 
in between telephone lines to which 
point-of-sale terminals are con- 
nected to capture card data during 
a transaction 

4. Skimming devices sited over 
card slots of an ATM 

Introduction of global Europay, 
MasterCard and Visa cards, and 
second-factor authentication like 
Verified by Visa/MasterCard Secure 
Code rollout, have brought a great 
level of security for card transactions. 
Banks have provided easier methods 
for customers to block cards and get 
a confirmation to that effect after 
blocking the card. 



Thumb rule. Always insist on 
the card to be used in your presence 
and keep your password a secret. 
Never entrust your debit/credit card 
with anyone. Always have your bank 
helpdesk number handy so that it 
can be reached for blocking your card 
immediately in required cases. 

Do not let anyone speculate 
your password 

Many of us fill the very important 
password space with our full name, 
date of birth, mobile number, part- 
ner’s name and so on. 

These are the details that you 
have populated in your social media 
profiles. And still you think that these 
are tough to guess! While in truth, 
these seemingly uncrackable pass- 
words are commonly used for social 
media accounts, Internet banking, 
email accounts, e-wallets, etc. Always 
follow the thumb rule of using hard- 
to-guess passwords and change the 
same frequently. 

Pattern passwords are present 
in mobile banking applications for 
making fund transfer simple and fast. 
Sometimes these patterns remain on 
your mobile screens, which result in 
a smudge attack. 

Do not let your mobile phone 
be the tool to loot you 

Cybercriminals use fake banking ap- 
plications having the look and feel 
of legitimate banking apps to trick 
users. They also use other popular 
apps, such as utilities, chats, portals 
and security apps to rope users into 
their scams and steal their mobile 
banking credentials. These fake apps 
upload stolen user information such 
as mobile phone numbers, account 
details, login credentials and even 
text messages (OTPs) to the attack- 
ers’ command and control servers. 
Some malwares/fake apps are deliv- 
ered through text messages contain- 
ing a link asking users to upgrade 
the bank’s app or downloaded by 
other malware. 

Always install applications from 
trusted sources. Your smartphone is 



powerful and, at the same time, vul- 
nerable to viruses/malwares. 

Do not give an opportunity 
to eavesdroppers 

There can be a number of risks if 
you do not take proper care while 
using computers in Internet cafes 
and libraries. Avoid financial trans- 
actions that might reveal valuable 
passwords or personal information 
such as credit card numbers. 

1. Check for hardware keyloggers. 

2. If possible, use a trusted Web 
based spyware-detection pro- 
gram to scan for spyware be- 
fore using an untrusted public 
computer. 

3. While basic keyloggers do just 
that, for logging your keys you 
could use an on-screen/virtual 
keyboard. 

4. If you have been using the Inter- 
net, ensure you use the browser 
tools to delete files and cookies 
and clear the browsing history. 

5. Protect any passwords you 
are going to use by using the 
browser’s Internet options menu. 
If in doubt, check the browser’s 
Help option. 

6. Consider changing any pass- 
words you may have used on a 
public computer once you get 
back home. 

7. Be on the lookout for shoul- 
der surfers, that is, make sure 
that no one is watching over 
your shoulder while you enter 
your passwords. 

I hope this article gives you at 
least a vague insight into the kinds 
of risks your bank accounts may be 
exposed to. While technological in- 
novations have been a big boon to 
mankind in today’s fast-paced life, 
it is always better to put in a little 
caution from your end to ensure that 
the same technology does not strike 
back at you. After all, it is your 
hard-earned money at stake. Protect 
it from, as I may put it, e-looters. Do 
contact your bank immediately if 
you suspect any fraudulent activity 
in your bank account. • 
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Hardware: LabjackTT: Supports Ethernet, US6 & WtFi (T7-Pro: 24<bit ADC) 

14 analog inputs built-in 
Expand to 54 analog inputs with MuxSO add-on 
Analog input ranges: ±1 OV^ ±1 V, ±0. 1 V and ±0.01 V 
1 6-bit high-speed ADC (up to 1 00k samples/s) 

24-bit low-speed ADC (fesolution as low as 1 uV noise-free) 

23 digital I/O 
Watohdog system 
Up to 10 counters 
2 analog outputs (1 2-blt, 0-5V) 

Serial protocols: SPT. I2C, and more 4 ,. 

Up to S PWM, quadrature, pulse width, and more 
Thermocouples, loadcelis, bridges, and more 
Industrial tenriperature range (-40 to +85C) 

Expansion boards (Accessories)- Add ±10V DACs» 4 20 mA inputs, terminal boards, relay boards and more.^ . 

Free License copy of DAQFactory Express 

Labjack supports drivers for Windows. Linus & Mac OS X. Example in other languages 

Programming FlexfbIMty; Labjack provides support for C/C++, Delphi, Javai Labview, MATLAB, Python, Visual Basic, 
VB.Net, DAQFactory, FlowStone, Interface innovation, Kipling, and more ... 

Applications: Machine Control, Home Automation, Test & Measurement, Education, Visualization, Data Logging, Test 
Automation, Monitoring, Rapid Prototyping and.. , many more 
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OFFtOAL & ONLY DISTRIBUTOR OF LABJACK PRODUCTS IN INDIA, FOR MORE INFORMATION CONTACT US: 



SAHASRA ELECTRONICS (a sahasra group company) 

Plot No. 129 - G, NOIDA SPECIAL ECONOMIC ZONE (N5EZ) NOIDA ~ II, Uttar Pradesh - 201305, INDIA 

Tel- 0120 2462782 / 2462783, Fax - 0120 2563119 



Email; contact(gsahasraelectronics.com | Web: www.sahasraelectronics.com 
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Ttiinner. Lighter. Hdw ambitiDii^ are you for your rtext phone, tablet or uUrabook? Now you can design parts 
and cOTnponent$ as thm as o.imm, and they wiil be rigid and durable. High flow pla$tic$ from DSM, 
outperform every benchmarkn We work with designers and engineers at the world's leading mobile brands 
to create the next generation devices. They challenge us to make their designs For frames* enclosures* 
antennaSp connectors (e.g* audio jack, USB Type-0 and cables possible with plastic. We Innovate 
advanced plastics and work with the component manufacturers to turn their design vision into reality. 
What's possible for your next device? Make it thinner Stronger. Without harmful substances. Contact your 
local DSM expert and share your challenge. ^ 

www.dsm.com/makeniagic 
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Make it super thin 

Make magic with plastics 



COMPLETE SOLUTION FOR LED TUBES 
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OMARTFNGmeme works 



Kharabwadi. Chakan, Pune Contact: 9892353564 / 9371 77S401 
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Domain specific courses in 



• Network Engineering 

- Network Security 
«NS2 

- Adv. Linux Technologies 

• Microsoft Cenificatlon Training 
■ IT Project Mangement 

• ITIL 



PCB Design 

(using OrCAD/Allegro) 

VLSI 

VLSI Verification 
MATLAB 

Embedded Systems 
Industrial Automation 

(PLC/SCADA^FD/HMI) 



Features of LiVEWIRE 

* 27 years of training experience 

* Authorized partnerstor CompTIA 4 EXIN 

* Real lirne application Training & Projects 

* Certified Trainers in CISCO, Microsoft, 
CornpTtA, ITIL a all Other Programs 

* Exam Voucher and demo cEasses 

* Advance hardware facilities 

* Interactive learning systems & 
guest lectures by Industry Experts 

* Mock Exams 

* All time on-line technical support 

* Genuine Placement Assistance 
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Vadapalani i Padi \ Kanchlpuram, Salem - Cherry Road I New Bus Stand. Dakshlna Kannada -Tumkur BH Road I Mangalore MG Road. 
Dharwad- Hu bli. Tamil Nadu - Erode Brough Road IThanjavur I Kumbakonam I Pattukottai.Trlchy-Chathiram I PuthuLThuraiyur [Then I 
Nagapaltinam I Namakkal I Tiruchengode. Coimbatore - Ramnagar, Avinashi Road Madurai - Andalpuram, Tallakulam I Theni 1 
Pondicherry 1 Vanda vasi I Hosur. New DcJhI - Pilampura I Connaught Place Maharashtra -Vfeshi i Dombivli IThane I Ambamath I Deccan, 
Vishranthwadi . Kerai a - Kannur I TTi rissur East Fort. Vadoda ra - Waghodiya Road . Harya na - Gu rgaon I Faridabad .Pune - Deccan . Punjab 
- Ludhiana. Utlar Pradesh ^Varanasi 



For more details, Cali Us: 1800 425 0405 



For Franchise Enquiry call: +91 80560 85480 



LivEwire 

FPH LIVE CAREERS 



NAsscoM cadence' =>«N qax^ compTiA SIEMENS 

LlVEMRE cfcf CDurB«. ttiarf an coniip«Bfi«fisivB and til high quaHy. Ths pdrIicIpBinAB ais bralnsd by well ociiiBneriDed ratrucloiB m ffw lal»El bedhincilogy. 
LiVEWmE. and LiVEWIRE (ago ai« rngtsisfad kadetmrhs cf CADO Csmtni SarNitns hivafie Umbad. 

Art dtw bfwid iwfias ami trademaikB Memo ^ 



27 years of creating experts 

for the technology industry. 
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COSUGHTmTELECOMPVUTD. 

Enabling Green Future 

We are professional manufacturer and global 
supplier of high quality, high energy density 
Lithium Ion Battery used in diverse variety of 
applications. 





IVpes of Lithium Ion Battery we 
manufacture 



* I NR Type * IFRType 

* ICR Type * Lithium Polymer 




Application Spectrum 

* Telecom Applications 

* Solar Lighting 

* LED Lighting 

* Weighing Machine 

* Electronic Devices 

* Electric Vehicle 

* Safety Equipments 
Dispenser Machine 



Salient Features 
. No Memory Effect 

* Environment Friendly 

* Low Self -Discharge 
Rate 

* Long Cycle Life 

* Light in Weight 



Customized Lithium Ion Battery 
can be manufactured as per OEM & ODM 
CUSLciitter requirements 



Plot No. 122, Sector- 4, 
I.M.T. Manesar, HR, 

t : +91-124-4222982 
m : + 91-8826999362 
e : marketing@coslightindiajn 

w : www.cosiightindiaJn 




OUR OTHER PRODUCTS^ 








■A 



♦ O 



STEAD EtECniONICS (INDIA) PVT* LTD, 

Sal«B oftk«: Mongal IMnof. PBlacct, 

DsriFIlOOOG Ft ] : 238625?^, Ffex: O11-230&rflSS 

17, LJ,A. JawBfwf hlagekf, DelN-? 

Emath sales ©steadresislors.com, Web*: www*steadresistofs.com 



STEADY, 



MICROWAVE IdUIEMENTS 

CHES 




FTI^ 

Our Products: 

• MlOfOwave& MiEli meter 
Wave CtofTipooefite, 

• Mcrovvave Trainer 

• Microwave Power Merer 

• RF Tfsinsf 

• GPS Trainer 

• Antenna Trainer 

» MIC Trainer 

- Ar^tsrtna Trainer wtib 
Micro Processor Based 
Turn Table 

« Coa^daJ Line Sench 

• Passive and Ac^ 

^^n«guide Components 

• Coaxial Components 

- MW Test Bences . 

- MIC Componams 

• Microwave Insfrumertts 

• MW Power Meier 

• Microwave Sub Assembty 

• Micro Strip Msnufsctunng 
& Assemblinp FaciTity 

• Anechote tes^ng ctwnbef tor 
antenna upto 30 QHi avaHabto 

• MW Custom Made items etc. 



* IIWS Horn Antfirma 

TOtoia.O GKz 



Produds AppIleaUaa; 

• Mfcmwave (Ztomponerte and iosimnriafns used in Englneefing Collage 

• DOT * Defence * Atnmte Ena w * Oe^. of Space * CommynicaHon Systems 
■ Mobile Commumcatiai • RSCJ fibs ■ Thimflims meastjiefnefite etc, 

VidyutYantra Udyog 

Gafi No. 2, Gurudwara Road, Modinagar (U.PJ - 201204 (INDIA) 
1*1 Ph*: 01232 -2422^, 246623, Mob.: Dk3684<X3D^ 

I i Email; salesvidyuta^gmaij.cam, abni_go Jain@yaboo,oo.uk 

^ VlWW vyu-microwav# toffl 
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Triple li^lated Wire 

TIW 

UPGRADEYOUR SMPS. LED DRIVERS, Inverters, High 
Frequency Switching TransfotmerTo Our"STARK“ TRIPLE 
INSULATED WIRE and check the performance by yourself 



■I WE BET ON OUR PRODUCTS: 

• GREAT RELIABILITY 
-AMAZING QUALITY 

• INCREDIBLE PRICE 



Rolled coil easily 

High vortage insulation, could save insulating tape, 
insulating interlayer 

Eliminates the need for the cmepage margin 
Superior wear resistance tof high speed automatic 
Tfanstormer winding line 
Three tayers of fosulalion protection, there is no 
pinhole phenomenon 
Seif Solderable So No Striping Required 
Si^e ol The T^nsfemier Can Be Cut down To 30-50% Due 
To No Requirement ot Interlayer Tapes & creepage margin 
Save oopper due to less number o! turns required after dim rating 
Insulating tape & interlayer 

Triple insulated Wires can be used as Hookup wines also 
Intercourse Wear Wore Than 250 Times 
Triple Insulated Wire Comes in Two Different Temperature Gradients 
•CLASS E— 120^ C 
• CLASS B—W'C 

Triple insulated wire Ranges From 0 15 To 1 .0 mm 



mtroductng 
ourN^ 

X^pRODUC^ 



TEFLON 



INSULATED WIRES 

At The Most 
Competitive Rates 



• Our Range of Sizes: 
30to2/0AWG 

•Vdttage Grade: 
250mW/1CX}0V 

•Temperature Range: 

200 & 2 50 

•Type: Single Core. Multi Core^ 
Multi Coloured, SNefcted 

• Colours: White, Black, 
fled, Brown, Srey, Blue, 
Orange, Green, Yellow 



^ f 

NSiC 



"STARK"® 



TheBenefitsfOR ^*STARK” 

1 1RIPL£ INSUtAJID Wl RE AP 



Sagar SwitchGears Ltd 

Corporate Office : 2nd floor, "City Opp- Pratap □nema, 
Vadodara-390001, Gujarat, India, 

Sagar SwitchGea,, Ltd 




Tel.: +91- 0265-2830255, 2411963 
Fax:+91-0265-283090S 
Mob.: +91-815506D19i;0/2/3 
E-mail: sales@ssgLin, info(§>ssgUn 



www.ssgLin 



A Sagar group Company I For Distributorship enquiry Maii us on info@ssgl.in or contact us on: +91-8155060191 
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ALL WOUND COMroNENT 

ft 

Mfd : All Kinds of Wound 
Components For All Industries 






Dual-Mode BT 
Module 4.1; BT53 




A0ti4T.di£;JFnade 

I35iniri 

* ftf Ta/HJr +12 ifirn. -92 JjQlm 
*SL]p(3ortid3tiifKlai4(Da 



toTweGoTlMs... 
Wieless Embedded 
Starts Hen! 



Low Cost 
Standalone BT 
Module : BT24 



Low Cost WiFi 
Module :WF43 




^Oss&uaiieirtio 

* RF 4^ rtBm. 46 dflm 
‘344WiirUiMiartuaMdKi 
ap(ical»rQ 

- iO€&AndtilHl 



■ Haf|A40> MlMddi? 
-JitfpgOi^WlR 
pinctjnUSpWAP 



Please Contact for Further Details : 

ARlHi: OHM 

ELECTRaNICa 



ampedrliech.com 



Flat No.G2, Sai Heights, Plot No se^. 

New Reddy Enclave, Ok! Alwal^ Secunderabad - 500 010 India 
Ph ^ 092463302901 Email: info@barihiohm1ni Web: ww^riarihrahiri Jn 



"H 



chgmfcjtfj One company. Many solutions. 



PREMIUM 3D 
PRINTER PIUMENTS 



Smill tyoBf itxHMyftuctn u|MilPiiip«t«4lli \ 
mat Eiiiflri i^lfvul sjjuiditig a iMKlh! i 

- 0 25kg spools I 

- 'D.SOkg spool! i 

^ Clctntrt 





SILVER CONDUCTIVE 
EPOXY C4l4 SatAar AiemiT 






■ Fk 



EMURFI Sht^ldlng | 



■fS 



Flux RsimpvNfft 



Dj>trf£iuf]od hi !ndi* by : 

PROGRESSIVE ENGINEERS 

m Harichand lAil Compd. , Next id Suboclh Off LBS Maig, 

{Wtesl), M(jmbai-79 Ti m-7Smm 32944209 Vapi Off.: 0260-2907744 
Er 4ifo<gprcigrisssiveengiflaers,rMl W: www.pmgras^Mnglmers.rtjet 
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Our products meet lEC 62314 Quality standards for SSR, effortlessly 
over million operations with competent technology integration in 
every stage, from design, product creation and its mass availabiiity. 



AC solid state contactor in 
30 mm & 22.5 mm Housing 
Zero switching I Random 
switching 

Transient over voltage 
protection (Optional) 

LED Indicator showing relay 
"ON" status 



Connecting terminals layout as 
contactor or SSR standard 
Opto Isolation 4000 VAC 
Built - In Snubber 
IP 20 protection 
Tested as periEC 62314 
Standards for SSR. 



ELECTRONIC RELAYS (INDIA) PVT. LTD. 

P,B. No 1 24, #64, Palace Road, Vasanth Nagar, Bangalore - 560 052, India 

Tel: +91 -80-2235 4189/2235 41 90, Fax: +91 -80- 2235 7760, E-mail: mktg@eri.co.in, sales@eri.co.in 



SdUO STATE ftELAV* 

SWITCH FOBTHg PiTTiR 



Single Phase SSR • 3 Phase SSR • Sheri Circuit PmtBCted SSR • Motor control • Dual Output DC SSR and Power Proportional Controller • DC/DC SSR 
« ECO Series SSR « OtN Ready SSR • Input / flutput Modules and Cards * Phase Aagla Control SSR/Speed control /Temperature control 



aSWSlmeCIOAM«dom 



ftRD Pleader 



WiFl^SSR230VeAtHnimef 



y R IVasible li^hi 
CemmufMcatioo) 



ATMEL SCSI 19 Series 



^2830/ 



DfifeiopFOsnt Board 



USB Q CTiannet 
Ratay Board * FT245BL 



? 5003/. 



PIC Development 
Board 



AVRATMEGA16 3264 



Our SSR’s PROVIDE advantage 



Salient Features 



DIN READY SSR 

(240/480/B60 VAC) 10 • 40 Amps 



www.electronicrelavsindia.com 



Visit and Get Your Free Project Ideas e-book 



BUSINESS PAGES 





researchdesignlab.com 


i » I Research 


1 Oo IsoH, Isf Row, Ot>erl 0 Tower?, Balmatta 


' * / Design Lab 


1 Mangalore. P: +9 1 B24 4272407 


V. ■ 


sales(|)re3earcndeslgnlab.com 



Lad VIEW -ROL Uoo VoIk Floytwck gnd 

Rtcordsr Kit 



% 




’9^ T843/- 



We under take Design & Development of Embedded Systems as per custom specifications 



7722A 
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KmsWlS^ PtfUMT 

ELCinn# 



www.efyexpo.com 



INDIA 

ELECTRONICS 

WEEK 

idiuiaiY 21016 - Bengaluru 















Electronics 



ForYou 



Innovate. Design Man ufactu re. Source . | 



January 11 tti-t 3 ttt, 2016 * Bengaluru 



Fior more infonnaAfon, ^a/k to m at +91'11-40S96e06 Of email at grewmybtz@efy.ln 



jOL^KEYSKSHT 

‘TCHlUVMfOJC I 



Syppoftjiig AsaodsUon Pbifrnra^ totnnBUQnaj Partners 

ARTS Qp|]|| ceM« SK .£S®L 

CrwHWKi ^ ^leeE ^ ^ 



au^ <^»waE_ 

CurmminNy Psrtn^ 

Oniln* Prim 

I -Tii^ ‘ 'SiBSLmi JSL PTHbk, isi^a^ MinfMiw rrLiL- — l~ ~i^i 

^ ‘ - ..ftw&jfcrt ^-^ 1, 1 |XI> WH^gu^ iMBJnpHg.wi^ I 
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Reliable Partner 

for Process Control Instruments 
& Factory Automation 



5MP5 

[MEAKrwTLLi PmetSi^fy 



MW 



ENOI-OSeD SERIES 







LEO SERIES 



OC/OC OOlSiVERXER 






DIN SERIES 







ADARXOR 



CHARGERS 













OREN FRAME 






0’ 5 






DC/AO INVERTOR 




NJ 




iir*^ 






23T1, Sfina^ Lir« 4ndf tsIiM, B^itJii4inQ Me: JL Litil' ftowd. 
MvM <Wl. Mvtnw *90 W* 

T*l m ^ m * Fut: 133 *W2 OCM 
b i ta | Stt4)iw ittiifll«.-ooff * WffBiriW: mr.mp^tndlajCQm 



tefU)C8l&wl«r 
in jfDur 9fu 



S«rv|ca Indpstriie^ slirtce 1971 





RMC lmrti.1 .25inm, 2 00rnim, 2.5mm 

FRC, D-type Connector, Berg Stick, Row Solder, Berg Housing 

Autrioriscd Distributor: 

PROTEOTfiON Fus^ and Machined Tool Sod<et. 



PUNITH ELECTRONICS 

you name it, we crimp it 

Nol 1 0, 1st Cross SJP Road, Opp Dasappa Ho^:iitai, 
Bangalore- 560002, Phone: 41 135846/41496825 
Email: punithefec1roriics@grTiajl.corn / nee1hinmehta@yahoaocxin 



PLASTIC 

EQUIPMENT CASE 



UNIVERSAL ELECTRONIC AGENCIES 

1582-1583, lind Floor, MJ. Building, Bhagirath Palace, 
Chandni Chowk, DELHI - 110 006. 

Ph. : -H91-1 1 - 23862646/23865910, Fax :23860661 

A-184, Sector-83, Noida - 201305 
Ph.: +91-120-4326207,8.9 

E-mail : harinder@vsnl.com, www.easternradio.co.in 
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AMARNATH TRADECOM PVT. LTD. 

LED LIGIHTS MAKING MACHINE 




OTHER PRODUCTS SOLUTIONS 



WATER SOLmiON 

• Sdar water pumping systam 

• Sdar water headng system 

• Solar water pumping wilfi 
water purilication (Rural Area} 




ROOF TOP SOLUTIONS 

■ Roof Top Grid Tied Plant Commercial/InduEtrial 
• Roof Top Grid Tied Plant Rosidonlial 

■ Roof Top Off Grid Battery Operated 
Plant (GorniTiercial/ResidentiaO 




ENERGY EFFICIENT SOLUnONS 

• LED based fndustrial l^htning's 

• Street Light/ Garden Ught/Home Light 

• Indoor & Outdoor LED lightning's 220V 




A 



AMARNATH TRADECOM PVT. LTD. 

21. RUPAM SHOPPING CENTER. OPP: VEER DAIRY. PRAADHAT CHOWK, GHATLODIYA, Ahmedabad ■ 380061. Guiaral. India 
Ph.: 9909986051, Email: Ip0879t@gniall.com, info@amartialfiirade.coni 




FFYI 



India’s #1 Wtebsite 
For Electronics 
Engineers Working 
Across Hk Globe 

Estabi^hoci: 19 ^ | Reg^siomd User^i 300 ^ 100 + 






Page Impressions: 
7 ^, 000 + 

Unique Techies: 
150,000 












electronic^u 

H irs electronics, its here 



com 



ftjf mf ciJBriiS. pifiBiw aontafl Dur wm m OF + 01-1 1 



0 /STft/fiLf 70 « FOR ! 



• ,nin 

SCTF ^ 






STOCKIST FOf^: 



^ MLllVh B ■ 

jQr=f.™iL ^Mwph4imIi WflfPa 

^ nsKHi BMiyi. 



ITVSSag «rWwa« itminiiwr sesiue PW,n 

4^ eupec Ni t 

^ COZini pUrwa-i-rv^i UtMIlOO 



Authorised Distributor 



www.cirkitelectro.com 



CiRKiT Electrd CoMPoniEVTS Pvt. Ltd. 

a j ■ L 1 I ^ Hwaf" BUg.,. S4-E, Ptrodter Oft Larwirtstofi Rcud, iVhimtui-WO' QD7 

Wf OJ3-J187 7777 /2W0BBD \ te:OJJ-2387 9335 
MA: 932223437P / 932M44Z33 / 932279UI2 / 7666KI444, 

Errial; nrit:Tpi.‘..;:iirii,iii r Qf-it/ r com / clflWetertiTJipVIhM.KJni 
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I 



AA, Shree ^dguruniv^^ Bocl^tyh Phone^ ; +P1 ^0 lAlS 6455^ 2435 14CK? Shippline bv : Couri^ / Speed Post with trac^fng, 

1€^5/1 H inga ne IChu rd, Sinhgad Road, «Mapl : lnfD@ Idgsurndnii ;; Pavinent opliofis : Credit Cerd, Debit Cerd a nd 

Pune 411051 (ND; A infolP logsun.com Net banking. 

M 



www.logsunonline.com 







2 Simple Ways 
To Stay Up-to-date 
With India’s 
Electronics Industry 



CMi Out 

EFYT1mes.ctNn 






For any qunries, ptoase contm:! ou Aam sJ olynnq(!^>elVirvlacDrn OR hi^SI 




iiyarii tmtiQtd Tteiuiniv 

ESiOdt out 

EjSClrDfilGSli2b.oaiii 



dBCb^K^Zbv 







ELECTRO COMPONENTS 

Authorized Distributor 




a' ^ ' 



SMB SMC S!)t-3Q MBS 



% 

OB-S 



I SOT^SSa IsfJTB&l TO'??T I TBS 



LED lighting driv^lasa 



LED display drivet da&S 



Iscibied / Notilbolitcd 
Intelil^em dirUnilng t ! 
fwJtchlfiq pcHver luriply 
Umtiar r.OMtanl: mnifAT 
Snkart Dlnim^ngi/ 
lin^Mi-cdnUjint cutreni 
Low-^otageOC/ 

DC confUfit current 



SM MICRO 



SUiglc-Mlor t Fuii Cctet 
0]jpl«yC(}rttn]l 

LID La^KbCApeU^htln^^tegory 

tOnneCUEin 

In pAialM i Curvftaru 



LED DRIVER IC^S 

WWW. ch litaa slc.com 















% 



\ 












<ii, 



54-C, Jyc# Esi^e, Ptodw Boad, Near F^rfal SWg.. 
Oft. LwrtnBlon Hoad, Mumbai - *00 007 INDIA. 

Tol - +9V3?-S3ftft 1012 i t&l .22-32^02444 

ElECTRD COMPONENTS 

WWW, smcteloctfo.com 
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Launched in February 2007, Electronics Bazaar, India's 
first B2B magazine aims at promoting the electronics 
industry. It covers the latest products, news, views, 
insights, opinions, and market trends from electronic 
components, products and machinery to manufacturing 
equipments segments. 



CALL 



+ 91-011-4059660B 




f F vn R nil P ENTf RPRISES PVT LJQ 

^ D^r/1 , Oknia IrKlusUlaf Afea, Phased, New DeSw 110020 



EMAIL 

WEBSITE 



myeb@efy.in 

www.electronicsb2b.com 
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Silan Microelectronics 

Full Range High Performance LED Driver ICs 



Key Features 



® Oirert supply technoJogy (no need of Vcc supply circuits} 
PF>03 
© THO<10% 

© Efficiency ^37% 

O Quick startr start up time< lOOmS 

® Anti' surge > 2. SKV 

© Low comp count (only H components] 

Onduding anti'Surge and EMi) 

® Nor^-isolated BUCK topoiogy 
© 550V MOSFET integrated 



I Typical Application Circuit 



SDH697XFS 



Silan Solution For India LED Bulb App//caf/on 




Silan Solution For India LED Tube Application 



Key Features 



I Typical Application Circuit 



© IMon-isolated buck topology 
© Line and load regulation; ±2% 

© High power factoc PF>0J, THD ^ J5% 
® £ffkiency>S796 

© Vcc over-voltage protection and UVLO 
© Output ope n/sh art circuit protection 
© 600V MOSFET integrated 





SD680X 



Silan Solution For India LFD Downlight/Streetlight Application 



Key Features 

© Boundary conduction mode 
© Primary side regulation 
© PF>0.9S.THD<10% 

© Output open/short circuit protection 
© High voltage MOSFET integrated (S06802S. 

SD60O4AS, S06B07D) 

@ Maxirnum power<eOW 
© Designed for downiight/streetlight 



I Typical Application Circuit 





Silan Microelectronics India Representative Office 




Silan 



Contacts: Dhananjay Marawar Mot; +9 f 98203 49969 Email dhananjByrnafawar@ad$ncojn Web: www.sHan.com^n 
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Join the World’s Largest Exhibition for Wearable 

2nd 

WEARABLE EXPO 



Wearable Device & Technology Expo 



Jan. 13-15, 2016 /Tokyo Big Sight, Japan 





tnl'l Wearable Device Startups Area 



An Area for Wearable Startups to Present Their Latest Products 



Exhibit and expand your business! 



For more information WWW.wearable-expO.jp/en/ 



, Reed Exhibitions^ 



in f*f&rtiice to the exhibitor nymber of trade vhowi for wearable device ttthnology with the lame concept 

WEAR^Bll EXPS Show lilanagement. Pted Extiibltfons iapait Ltd, 

I0F Shlojuku-HDinufa Sltiy., Kishiaismjuku, Siiinjiikii-ku.. Tokyo 1d3-[IS?ii. JAPAN 

TEL -kSI - 3-334^-8^19 Wflarabic- BogQrofid6kpo.co.jp Wfib: wvm.WBafabifi-expo.jp^firi/ 

4 diVLSion erf Pood Registor^P in England. Number fi70fi4Qi 







ELECTRONICS MART 



/ 






/ 


IMEAN well! 



Switched Mode Power Supply & LEP Drivers 



SMPS nd 

LED DRIVERS 



* 5V/1 2V/?4V«8V DC Output ^ , v 

* Curwpt Rating 0.6 to lOOAmps ^ ^ 

* Small manageabla 1% 

* Very high effiit fancy 

* DfN RAIL modals also availably 

» Fully Warranted * CENVAT credit available 

* All models available ex-&tock 









O EM A 
Dealership 
Enouiri^s 
\Afarcome 




DIGITAL PROMOTERS 

UNmiAl P^IVATB LiMtTBD 
l^irallT d'tgifoliproTnoiers@gmDil.<om 



502 - 505 , Vishal Bhawan, 95 Nehru Place, New Delhi 110019 '^ 011-47003900 line^^), 09312242669 Fax: 011-26437849 



flBicSioi> 5 a)ii^iE.t|s fort^'Ughts 



pr 


— 


! 


T 5 [ 








-S\ 




UD BASED SOUR STR £0 
UGKnOW@ 699 /- 

^ rteady Sli^ lily 111 linimrf 10ft Ac 
^ Sokif lnjUritiifHMry m ITW Qim To Oimn 

- to |»iilhi[i» Aw ^ 

MINIMUM qj WfUltv orntR TO 






f wwwytbuIjinledlrghUtCDiTi 



^ Bumn eimec pi>t.itpj 

iAAfis, of Metal Cq« PCBi and IH> LIjMsI 
f K'lO inm iFdfibiii um. UtUi«iat. Clm^ Ots ilOiA. 

M«s I W 1 S «Mii. 0 ssisa I wis w I li 91 Ai^m «T jm ith 

EhtoII: itUc 3 Cbi> 1 jlri.C£?m ' safeiupbufjln-csiim 

n 



ii 










w w Wp m cp cb. CO Jn 



AURA EMERGeNCVSYSTtMS 

soiz^a. tadMh Hi WMi Hra. hmum 
at IRO 7M10gatmZ2l13MILeH amlB@igHLi»« 

uAiM.aurasilDipMeEfieffl 



FOR THE FinSTllME M KOLKATA 

LEARN CORTEX “ M4 MCU - TIVA C 
wllA in deplA tralfting A Rracticai tor J dayi 

» ARCHrrtCKFURE 
» CCS V® A SFTUF 
» TW^ 1 C 123 * MSP 43 Q 
» CW 0 ,SPM 2 C.UAftT 
» LCD, RT, WiFi ,US 0 
» ONE PROJECT 

venue : K 0 LKATA (SALT LAKE ClTV) 

DATES; 23^4 JANUARY 20 te 

REGISTER- wwwJf 9 b^,tom;>Ttl«citimln G 

CAU. ^ 3585029730 ' 8007145415 




/fT 



WE Also UNUCRTAKE 
CUSTOMCEEO PEVELOPMEWTS 

I IMBEX TECHAfOLOGfES 



•Saiar Craigs Conircliiir • SNIPS BaiiBry Utiarger • ^olarFCU lovdilRr 



aWlW-*it-.ry 



t • I 
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GURUKIRPA ELECTRONICS 



IBSdft QM rtf 3, RNrmBuki Ps^iORf Rtud Bnnta: S)w4in 

EMv 1 lO» 32 , vtt tJ 11 -ZZlBei 7 Zj 9 Sia?nri 4 & 










■ Inverters • Inverter Cabinet ft Accessories - CFL Ins. ft HUPS Inv. 



\CE solar hybrid lips, INVERTER & STABILIZER C.4RDS 



FF-ATl RE PACKED mC.HLV RELFAni.r. MimOCOMROU FB BASFD DESIGN 



SINEWAV E SOLAR HYBRID LIPS ■ S1NEWAVE INVERTT:R A UPS. HI PS. S"! ABlIJZEk CARDS 



gA 



siwmw wIVi 
inmil^fHvt ctiiiMT ind complete 

G DiAfitfons. l\ UPS avaiidtiM. 

mCQ -WUVA Id 3.5HVA 



UOPS-AW-tSMVA 






■N 






£TABIU^£R CARDS 



Mkfi3t»Dt7Dll9r b<a«Dd cteids. 
Hilef epentnn ntir it in 
cun^. hrntmlllijjatil TDfL 
I eNpkt r Sd|. LEO e|lspkfl> 
Ranve^CZlw S 14 D^ 0 ¥ 



indleit Most A 4 nnc«d to UPS 

In WiOifTt opiratHTi ta uHliit£d 
thfl iDlpr potfw 
« pWtSllWMVB DUl^ 

^ Rurmry clw#ng wilh CVirern 9 h«dtig, 

+ IrtbwIN hMV} duty SoMr Char^D 

ConhudH. 

gnd chaiftr fo* Bactery 
Bi^lk Utdrsliig 
+ DpUDn tat doibli gFid chamii^ 

* LCD iCiipliv Cor hSiV mwilijiriDg qI lh« i^Imdi 
tne*^ tpvf 0 end taUpltt W LCD 
5merttavt«lM<d neHutftnd ilieftdrcuirpieiKtiDfi 
RMfiB -eSOVAlIZVl and 

Selat pMiai llw N Id TwWaitt cap be uDmi^^ 



SRlSim ELECTRONICS Mob.: -f 91. 9810094997 dghalG5@grfiaiUom 



UieiDDtmlivIfarPauHi tanlL 
Inlelliwi 9 clwgfo 
Ctarnpkti PTolocllofl tor ell 
taiilti LEOULDD nHRfeli 
JSqVAtP aSGOVA 

ilm In 



SOLAR SOLUTIONS 


IkiLirUQ^tH 

linaTMrSdiMkMi* 

I hikillaf Ion f ConMjllarKV 


SdukH 

iDMietnofa 


SOUR CHARGE CONTROLLER 

tatl^TaadP^H 

■ lihuj. .[af.wii.^1 9Mi 

C^lipi 

.itetei a .'iHrytiiDk 

. ... e*eate^f^;l itWTVPiT 

Et» W^r 


«5e- 


Adivancm Tschnolosiss 

AA-ia-lHL AElrha Ohl^tA hiiwiliiW. 

Mvwr Kj|MCTmnt,i M^trijs- 90ltlHn, 
KatHhumtaH, OjHA^rAOAti ■ DiD 

PtiDns. 0 120-4 ifM4£t 1 . Otai 1 0IJlIlM 

h 1 Ep L 1/ wHvw. ■ d V a n« t»c M n 0 hi .f^oTri 






ELECTRONK TEST INSTRUMENTS 



IS Tin PANE, Wi;i: SDf'JlU 

M jiKIVA^ 

eM 4 frt»Wlf|f 2 A 
'I’M PUS 



; lUbiM 

CanJlimunrH 



-ftOQlS 

HKMr fbvrVvet 

~ ^ AitirgiiA 

ftrQ - 12 UV AMMCffiJ] 

somr i 3 *w 1 ^ m 









l«a* 



OC REGULATED 
PIIWIflSUf*Pl¥; 
SINGLE/aUtt OUTPUT 

oumrtvOiJii^ ourmrctinr^i? 
0 lov 

0 fpn^ fA^SAim 

0 IsV lAiAaiM 

II 4 div Ti^^sA 



I rOWP 

Pta*' T*W (MPtapt^ 

OTHEB 

INSrayMENTS 

* H>Bti ^ 0 ® 

* Digital M/ 

Micro Dm Mbter 
Digital IHrlisr 
And Maw Mflrt .h. 



CROWN ELEGRONIC SYSTEMS 

ISO gdCLZQda CdrtHled CornpjiRV 



as LIZA. Sritt Floor. no^ii Inoustrai Area. Mfli Nflgsv Nb# OeHfu-t lOOift 

^&T»jj^rcwr^nrTigjjBrTO^omj^c*cw»jo^^ 



MWjtroftmMActJtifilDayttaffta onm 




















Most 

Ve s tile Range of 

Capadtors for 

LED Bulbs & Drivers 



1 



i Product Range 

i * MetalliKd Film CapacitOfS 

i »■ Osmmic Capacttorji 

Umov *hrrc*xicaiMcitoi^ 

UX1 YT/KI V2Ca(^aeitofs 



4S7S/1 5, 3rd Floor, Onkar t>a \ya Ganj. Ntw Delhii- f } (XXJ2 Tn All A Pnntl 

T?l ‘41 S 6 3300 1 41 33 S#I. £ma»h If>. WA/wltadecof p in 1 1 OlUl llUl^ 




FPGA Solution 



» jio rj Sm»tM0i4 \^\l fidunu 

ntiM Moti: siiesftaSfts^ 

Emaih iflie^ltigjiaotijflan.cflin, wvivv.rpgaiolirihMT 



INSTRUMENT 

CASES 




SPM ElfCmONICS AND SYSTEMS 




WATCH ISe FRB-TO-AIR TV CHAMHCLS 





FREE DISH 



wipi *«Juo mmw \2 V w. sf i-top mn 

MOOEL RECORD A PUV UV£ TV PflQGRJUAS 



-oHmia (afirnmmnimmmmimsmf^^* 



KMTS ENGINEERING (P) LTD. 

1(50 900 

B-aoV Naralna iuMLif^ral ArU PM New Deihl“26 
pfi- nil 4305731 i,in i^i7an ssifsitiirTt-sQ.coin 



FOn ONLIOE QMIERS: 






p Switch Mode Power Supplies 
r 0C,^DC Convertors 
t Tfanstormer 
^OC/ AC Copyertors^ 

^ Switching Adapti 
p Batto Charger: 



• Mo^harg 

% 






NAHOIMl CONTHOmMi H]UIP.MMt. 

65 . LiumP Vlltar, JanilU. AmbaM CUy 
l^li. 0 t 71 2601711 . 3201467 Fax 7601289 
Mi)t> 006160 - 20078 , 02157-20070 
»-wNjicM^iHipiilt CM. ncnmbf)Nn.Na.«i«aHiiM 




!iHM(]tia< VC¥tour,Mortmi3dAn.ycBinNaQi' Nrw inffiSd 

TiiCtMy TJfl- IFfeRAN O^OC 6<itVii74d ^ 

Bitifl m^pia»|d]toTmki +-Sl^99SK»Z9m 



I It A II N by DO*NG - Oeijgn > Suild > Pfo^nw f EARN fropm INDUSTRY Fmfcaionals I 



SKILL based Industrial Trainings in “EMBEDDED 5YSTEMS" 

• Pnajects bSMt) Summer 8 Winter Irainlngs HTOS'MlcroC-OSaiNIClf baeerl ctteultdosigrtl 

• Short term Hands^n Iraini Rg$ * Embeddeil C bT/Alrdrci IdJfEohotiEsiiinbeddod ii nuK 

• W&aNnci HarrdE^on twhnica f Worts hops C AN/U^I AISBhfthemQtj12C/6PI/Wreli^ 

• Job Ofionted Cours^i irf ''Da^lsforng Emboddod Systems*' Code* M3,ttO^AilJi7iP(CiB/PSDC 

Cwsfem^jarf et?/?|»ORAr£TI74//V/WGS C«?U£Ge WO^KSNOPy ' 



JFlnflt Year - ACAEJEMIC: PftOlECTS mDUSTRy f?ROj£JCTS - Cijnciiiil ta Implameirolatlpn 

nni^BBUBjifllgl f^73, 2"* Floot Near slop, HU Tcct Ring road, EInngalorc -56 

Web: vYww.arttech.in ContaCt: 9980S 19383 Email: contact@orttech. In 



Microcontroller Based Stabilizer Cards 



DIGnrAL VOLTMETER @ 9 S/- 

• 1$Qff(^VTtn;irw(htl^«|l ADC 
' Trui EtliriS rta^i 



COftmOL CAHD+REUtY CARD @ 5 S 0 A 




I*iihh otiiHii raiageiii)^ 4(7V ^ 
TintMTiti^f mga D lo 8$ dno. C- 
* AutoCirtAiir dVuoqes, wTitrpris 



‘ DteplAyS inM. Ouwi *4 
nsnitersisin] Ki narhvi 




' ^EtaaySfxtBpcsnwidT 
TDflaiiDtT: 

' SuiflM lar 9D-2fla 
'JUKMkva 

< 3iiW t%E «] IJQIIA 
iSBytflfTDR 



EITA TECHNOLOGIES 2-0 F^ridabod. Emaik eita.ra|enden^gfTisuil,corii Pti: S01TOO964^ 



APLUS SPEECH MELODY 1C COB MODULE 



LOW COST VOICE OTF 1 C DUMTfOH 10 SECCNC TO ISO MINUTES 



FRCORAilMINO TOOL FOR OtP 1 C IS AVArmELE 



SIREN ALARIS DOOR BELL ETC. IC A COB | Rt RfCORfiABU IC IS SiCORD TO t| BIPRItVS 



Vbk» ttoved AmiHii Ih 4 0 r Altftf Cirtti IdrilliAIn 

Vblt»Ti(TKU IC Por LEU iFlathor ite. S Car Revafi« Hwiif. 



MaifdJffli Sftlakv iC COO CuitAiin thBoJ^fied: 
ipMch Vblce^ it mt Alfa|lsfal» COB 



0,^PtflS MOIA0 



t p*i«f uaeii e luo. w.ipnia?txriit Udd ipri b^i 
5 V Nond', SevHoCTOl MumtJii- 

niabiiE ; BA3aaT4Bie. i&Ka74uiH, Td. ezz-asm sihj^ / 3&7E 

WvIjaNa ; ww.AfllEiOlndiPb Emiil lAJcKSBBfujrrvdi k.fiir f iiri3ja(}3{}vijniD4'i.(H»n 



RIZARela 



ALL TYPES OF RELAYS AVAILABLE 



}-7^Temp/' 

nv/24V 
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■ 


wf 


ib 


IB 








T402C/ 




r sj muA/ 


PfMtrHe!GyMA *0A 










\ W/24V 





HI# CntrimrirnT ' CAjt (Ul -i Ld*« M*odi, t h;x)lw, Pn : *>• ■ 

fii\ kllvlrf pr Mc3b. •V1-3SM 767(1 IT Emad: wvyw 



TO ADVERTISE, PLEASE CALL: 
0l1-2681060lf 2681602 ( 26610603, E-mail: efyeng^efy.in 




















HI-MK/Li-ion/l.i-poly Battery Packs For OEM 

POS htACHlNE, SOU^ LED LIGHTING, DEFENCE th BIOMETRIC DEVICES 



« Samsung & 0!her Brarifted C«lla / OiM Battery & Battery Packs. 

• Sonata IS-ton cell with high capacity & high life cycte (BOOcydes). 



IWNDHfllll PHOTO ELECTRONICS PVT LTD. 



Visrial Mark^, BP Colony, btihm 

Ph,: +ai-1 1^70^398, as, 9T. Fa* J +ai4l 4745S0l4, _ . 

Email : hafpreet^kpelndla, net. kandhar^(^kpelridlff.nel \ fMwmitiM \ 



• Ci^omlsed U-{on/ Nii'MH Battery Pack for Hand Meld Terminals, 
Tetecom, Medical, Secunty, Defence S ilectronic Equipments 





ft.m 



Indian Distributor of 




USoClS. UMntM^ lUFsSa, NM^ti »5d NfCd Bartenee 



CM^2Q0£, eFH425f3, 

ER- t4sOS am Qitier Lithium 
Battertes rn Stt<ii 



PSt EnterpriseG 

314. Knihna Mali. Sec^12. Dwsfko. Nw Mi - 1 10775 

To<: +ftt -fl2 1 :E58eae, &T 147020314 

Emaif ■ caJai-2 com eou:x:es?i>j4 ff ynToo cann 







TRANSFORMER 



m FEREirrCQBS 

■ tAMiNwbfUicr^ 

GO a BOBBIfAS^^ 



jm MflTi ELECTflOltia 

ISO f 001 ;20(IQ 

KFSHO PUH^ VIKAS PU^ 
NEW DELHI *1f00ia 
tlLt dll MQI^ Stttptflta 

Em«ih j9iiii4t^(»@vianoc.i;e^ 
jmsl«c1 fteSj^Ahoacoip 
Wffbsmoi; wwwJalmstatNi>ctrW».cdfn 




cLiorT U & U POWER PRODUaS 

TOTAl WITCH SOLUTION 

^ l^- i 

NHuBSMbih I T«lT#fwHifi I 






fLftdtEfwmii 



SwHdl 



Pu4v 

Swiitdi 



Z Suppr Hoiis?, HotuKitenjali NoLKhandto. Opp, Rank 
of India, R^io Marki?L^il^fkiadt Ahm^dabad 
Ph:491-7S^22tS^^964, Mobi+&1 917303400 
Eru|: uupoM^rprcductahd#yahooucain 



Manufactyring of all types of 






CIRCUIT BOARE»S 



Double Sided FR4 Glass 
Ep oxy PTHSMOBC. 

Single sided FR4 Glass 
Epoxy CMRI 



1^3 lECHNO aRCUIT SYSTEMS 

SJiii4i.BatMiaMT£0p(! AncydtDtnHa.Koiidhw^ 

BaPherK^, KDndn^BK Kiri^ Mafc 
Bi; 02Q60T 242^, Gmil: IftlOi^iobtio^t^^ 
mtogcapWlinocSrai^^ 




TO AOVERTISe. PLEASE CALL: 
O11-20atO6Pt/ 2601002/ 26B10603, E-mail: efyenqgia^in 



TRACnOM SATTTRIES t STATtOWIRYCELL 
SAKTHI ACCUMULATORS PRIVATE UMTED 

IFomwW Krtwm A» SAICTHI EllCHtONlCS) 

AN tan MOt »oa & t4001 cnfryww 

CPHt QGSV> ApgiJ 

fdt- i>Mi^ n r-sta 

f«iiiuiO»iHa paf , iMWaa •Ht- w < hi» »»t, 

£e^ wjiAupnihs Qjn hlnOfiiWMM 




Expanded Grid. PkCg. AOM Sepanit[>r 



Contact Details: 

ARHAM Electronics & Electricals 

Mn54 Bat lOZ^V^dgaiainfltMdrLik, Piine'Miat^ 

Htgirwiiy Pune - 4T1041 .ManaidSTAd jlKia) 

ConUd : 9M2M97M. qtt22q3025B 
Email; lni(H^MraQCO.can]i. VMl: wvwpowoiidebaBeri^ram 



5 WIDE RANGE OF LEO OISPUY SYSTEMS 



IB-3H 



GPS Clocks 

lor oSiccs. domesllc and indlHlnfll uae, 
iMth Siieed ‘speoujJJy tor Atilonroliwis 



MuItJsporls 
score board 
wiin IR 
Hemole 




TM Cofor 
Display 



— r — » — ffj 


r-i_{ 










IrrclLisirves fANOON} ftoad Signs (VMS) Satety Display 

LED rg 

Message ' ' 

Display 

Fgr use in Banlt^ offteiifiartd Etxss, foconwyi inaHirna 
iFilbrmaliOn WHM3PRS Inleffeoe 



Full Color Display 

for mcJQor 3crnJ AdVwirTmeni, Pmmolfon, 

Enlerteim^nl wtN auJo Wteafoor and FfoNi paronteier? 

MterornoH lAtfniiHWits Pvt. U4. 



‘4f: 



97/1, htew Khuid, Oft flaed. FunB-4t1lJ^1 Matiai^ltlr?. IMDIA, tni 

Mtfli; I «akia#4Tiiaomaxii^iuneriisr.cafii rnH^wia^lnfiiLfiiiiHsLa^ > NWW.nxtrrim&xdi^^ 



India’s #1 Website 
For Eiectronics 
Engineers Working 
Across Hie Globe 



Established; 199B 
Regstered Users: 30Q/XXI+ 




electimiesforuc. 

if tfe electronics, its here 



MdiiWyStatistks 

Uniiru^ Techia&; 1 50.000 



Fix tfiy qu«m, plaase artactof Isam 31 
efyonq^elyinc^ixim CfK 1-26BtDGC1 



An 




















I tShOWin 

January llth-13th, 2016 

Bangaiurc Inteniational Ekhibition Centra (BtEC), B^npluru 



India’s first mega event for all the 
stake-holders of Internet of Ihings 
ecosystem to come together, 



H^bHidkt^lftathin for Ifve IDT £co&yst^ni: 

I 4 n fflihhlar or tvadtiTiB^lf? 

! M riiTj P7 ifiarara ri K!gl^:i 
' 1* 77 l','«T«5 d Ddl IH'. b,f 'I-V i 

hoi i^nia'rlrrlia€|<'ijctLPro 

IPEirfly 111 fTdhp: Now tad wa ftalfl 
matii !lftoiet Ot IWtifS wwfiT 



Smart Humans 

Nanolech sensors for Human Body Health 
Monltoiing 

Dr VIjay Mishra. CTO, CeNSE - liSc 

How to build a device that keeps the doctor away 
Srinlv^a Mcwrthy, C£D, Andhra Pradesh Electronics 
IT AgeiK^ 

Crealing the edge tier of the Internet of Things 

Martin Woolley Technical Program Manager, 
BluetoEsth SIG 



Smart Industry fi Office 

Budding Secure, Flexible loT Platforms 

Dr. Shnivas Mandavilii, Country Manager, Imagination 

Technologies 

How to integrate Industrial foT with manufactur- 
ing systeifis 

Hemant Kfimal, CTO, Shalaka TechnolEsgies 

Budding Industrial loT Devices That Sell 
[Leoirnlifg from experience} 

VTtnay Chaddha. CEO, GVC Systems 






Wu»L» L 



. r. 



^4 



HflwtuNHHiir 

I Ctxiwflr d’pipM Uv (at ^ 



klWPVlUHiif^iiWW 

ir<isl^<a 



HupiTtir 
can AndnrA.fFmlii)' 

t »X ijJt'VTi 



■SiJ^ x ii w M iJ Sa^ CrTMp 



tft. 3<tn«wi MimMvNii 



9^11 MhLl|tMi|iiiU 

librrtTtfVjfria^ 






* Hardware is Hard! H&res how to aoiva through Indian 
Meni^ffacturing Challanges 

* Hdw wa developed a wearalile dt liISc, tor rgiTKitj^ 
mqntloring ot newborns 

* Hpw to lake your device from idea to 

regubedcry approved pradudl 



CTO.^auiiniKrini^bijHk 



i 

XWphiq: I I 

CTG meue**^ 



Smart Automotive 

How we use V2V and V2X to make amarler cars 
So5a Sekar and team, Mercedes Bern Besearcti 

Threat perception and attack scenarios in 
Automotive 

Dr SK Sinha. CEDT, liSc 

The mistakes t have made building ADAS, And 
How you Can Learn From Them 
Plato Patorose. System Engineer Lead. Magna 
Electronics, Germany 

- 1>eap Leaming-: Deep diva large data 
• imrcduction lo Device Tree for aulomotive engineers 



• How lo dchievo real hme, detennirtistic. redundanit and 
safa ooTTHTiunicahan- on Ethernet ugrg open source 
POWEfflJMK 

• How 10 lake your InOtsBrlal loT device fibfn Fraiotype 
W product 

• Mdkmg aansa put d sartsor OaiB 



Smart Cities & Homes 

How ecosystem principles can help us build 

smarter homes 

Vliping Tseng, ThrooghTeK 

Building Smart Cities with Everything as a service 

Syam Madanapalli, CTM, iPam lechnologleE 

Solving imaging challenges for smart home market 

Tmg Zhou, OmnMsion Technologies 

* Buitdiog a smart home using renewable eriefgy 
mlcro-grW vrith existing infraslruclure 

« Idea lo productjon; Building your lirsl nmkiaum viable 
product fer smarter homes 

* How to use HomeKil and AWS loT to develop srnait 
and connected appliances 



Quickly dfisigriing better hardware using COTS 
DfiSl^ & Fabdcatidn of an ECU fOr power wkidow illlBr 
Integrating otFthi^shelf components In the ckiud 
Seeurfty, Surveiltam^ A Mcnllorlrig: The r1|iht way to do It 
HOW to build a smari aquarium maintoriance aystem 
Building Industrial k>T Devices IDt 



■ Build your fiiat open source Smart 
Agriculture protect (Handsel 

* How to Improve your ^deling using 
best practices 

* 3D pilnUngr How to design A prmt 

■ Python based deep leaming 



To register, visit: iviivirvJDtsliQifliJii 



r#4ll 

Fcif details. Call; Jyotsna {01 1-IOS&Sa03J 
or write to ue efyexpO(i}ety-ln 








% ■ # 

LED:(^:Bazaar.in 



Chandani Ctwwk Prices With S^Star Service 



Avail Upto 



30 % 

Discount 

ON LED UGHTS 




Solar Lanteni 



m'lii 



For more details, cali: S599814784 ot write !o US at lOfyiHi^tedbaizaadii 



FR« SHIPPING In DdN. NCR 



PRODUCT CATEGORIES INDEX 



ADVERTISERS' PRODUCT CATEGORY INDEX 



Products 



Page No. Products 



Page No. Products 



Page No. Products 



Page No. 



Automation & Robotics 

Eita Technologies 132 

Hari Hi Ohm Electronics 122 

Shavison Electronics Pvt. Ltd 113 

ST Microelectronics Marketing Pvt. Ltd 43 

Toshiba India Pvt. Ltd 9 



Batteries & Power Supplies 

Arham Electronics & Electricals 



(Nimra Products) 133 

BB Battery India Co. Pvt Ltd 19 

Coslight India Telecom Pvt. Ltd 120 

Digital Promoters (I) Pvt Ltd 131 

Exide Industries Ltd 71 

Good Will Instrument Co. Ltd 138 

Gurukirpa Electronics 131 

Kandhari Photo Electronics P Ltd 133 

National Controlling & Equipments 132 

Nippon India 125 

PS I Enterprises 133 

Rajmane Telectric P Ltd 95 

Sakthi Accumulators Private Ltd 133 

SM Electronic Technologies Pvt Ltd 25 

Srishti Electronics 131 

Cabinets, Enclosures & Accessories 

Shrey Plastic Moulders 133 

SPM Electronics And Systems 132 

Universal Electronic Agencies 125 

Components (Including Active & Passive) 

Cirkit Electro Components P Ltd 126 

Digi-Key Electronics 3 



Elements India Pvt Ltd 1 

LWI Electronics Inc 23 

Mouser Electronics (Hong Kong) Ltd 7 

Renesas Electronics India Pvt. Ltd 29 

S.M Semiconductors 132 

SMD Electro Components 127 

Stead Electronics (India) Pvt Ltd 120 

Display Systems 

Micromax Instruments 133 

Educational Training Kits 

Advance Technologies 131 

FPGA Solution 132 

Ifabex Technologies 131 

ISCFT 123 

Logsun System 127 

Industrial & Manufacturing Equipment 

Inde Enterprises 35 

Max Technology & Co 31 

IT Products 

Sahasra Electronics Pvt Ltd 117 

Materials (Including Chemicals & Consumables) 

DSM India Private Limited 118 

HK Wentworth (India) Pvt Ltd 17 

Korea Trade-Investment Promotion Agency 27 

Progressive Engineers 122 

Optics & Optoelectronics 

Binay Opto Electronics Pvt Ltd 14, 15 



Buijin Elemec Pvt Ltd 131 

Pro Solutions 132 

Softgrip Power Solutions Pvt Ltd 118 

Tektronix India Pvt Ltd 65, 67, 69, 140 

Trade Corp 132 

PCBs, Assemblies & Sub Assemblies 

Techno Circuit Systems 132 

Plugs, Sockets & Connectors 

Jai Mata Electronics 133 

Punith Electronics 125 

Reseller and Distributors 

Digi-Key Electronics 3 

Element14 India Pvt Ltd 1 

LWI Electronics Inc 23 

Mouser Electronics (Hong Kong) Ltd 7 

Services 

Interfab Electronics (I) Pvt Ltd 95 

KMTS Engineering Pvt Ltd 132 

Solar Products 

Aura Emergency Systems 131 

Mitramax Energy Private Limited 13 

Switches & Relays 

Eicon (India) 57 

Electronics Relays (India) Pvt Ltd 123 

RK Enterprises 132 

Sahasra Electronics Pvt Ltd 117 



Test & Measurement Equipment (Including 



Indicators & Monitors) 

Advance Tech Services Pvt Ltd 21 

Crown Electronic Systems 131 

Cyronics Instruments Pvt Ltd 99 

FLIR Systems 45 

Keysight Technologies India Pvt Ltd 2, 5 

Meco Meters Pvt Ltd 59, 61 , 63 

NANJING GLARUN ATTEN Technology 

Co. Ltd 75 

Nl Systems (India) Pvt Ltd 139 

Rohde & Schwarz 11 

Siglent Technologies Co. Ltd 83 

Tangent Test Technologies 51 

Tektronix India Pvt Ltd 65, 67, 69, 140 

Vidyut Yantra Udyog 120 

Trade Shows and Events 

Nl Systems (India) Pvt Ltd 139 



Training and Certification Institutes 

CADD Centre Training Services 



Private Limited 119 

ERTTech. Services 132 

Ifabex Technologies 131 

Transformers 

GT Magnetics Pvt Ltd 122 

Jai Mata Electronics 133 

Wires & Cables 

Sagar Switch Gear 121 



EFY Magazine Attractions During 2016 


MONTH 


TECHNOLOGY FOCUS 


MARKET SURVEYS 


BUYERS' GUIDE 
FOR ELECTRONICS LABS 


eSTYLE BUYERS' GUIDE 


January 


Latest Technologies for Enabling 
the Internet 


Connectors and Terminals 


Development Boards 


Microwave Ovens Under ^ 10,000 


February 


Drones 


Security and Surveillance 


Desktop Power Supplies 


126cm (50-inch) Flat-Panel Televisions 


March 


Intuitive Gesture Control 


Test and Measurement 
Equipment 


Noise Meters 


Blood-Pressure Monitors 


April 


Latest Display Technologies 


Solar Industry 
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"“gOM-804/805 D.C. Milliohm Meter 

GW Instek launch a new senes of OX. myiiohm meter - COM-S04/gOS, which abundantly feature 3.5-inch TFT displayt maximum 
50,000 counts measiirement display, the rapid sampling rate of 60 readings per second, optimum 0.05% measurement precision, 
four wire measurement method as well as the temperature measurement and temperature compensation measurement function 
to meet the requirement of low resistance measurement application- The COM S05 also includes various drive modes and Dry 
circuit for contact resistance measurement applications. More features, inciuding 20 sets of panel setting memory and many 
external control interface such as RS‘232C, USB, Handler/Scan/EXT lO orCPJB (option), greatly elevate COM B04/S05 milliohm 
meter's convenience on practical applications. 



• 50,000 Counts Display 

• 3.S" (320 X 240) TFT LCD Display 

• High Accuracy of 0.05% Precision 

• lAmpTest Current, IpQ Resolution 

• Fast Measurement of 60 Readings Per Second 

• Four wire Resistance Measurement 

• Temperature Compensation Measurement Function 

• Delayed Measurement 

• 20 sets of Panel Setting Memory 

• Dry Circuit (COM^SOS Only} 

** Drive Modes : DC^fDC-, Pulsed, PWM, Zero(COM'80S Only) 

• Interfece: USB Device, RS-23ZC, Handler/Scan/EXT I/O, 
and CPIB(Option} 



DRY CIRCUIT TEST 
{for COM 805 onfy) 



Of? Circuit 



MV 


k 






T 


G=r*^' 





VARIOUS DRIVE MODES 
(for COM SOS only) 

PWM Modd 

rWMON 




Timm 

1 U44T . *1 :ia44i-Ui^ j 



For more details, please contact your nearest distributor or 
you may directly write to I nd ia_ marketing^ good wi I Ucom.tw 

Bangalore & Pune : Integrated Services & Corysultancy, +91-9845070372, sales ®isc4esaindia.corn 

Chennai ; VamaraTechware, +91 9394338339, sales@vamaraJn 

Hyderabad : Mohan Marketing Associates, +91 ’9346004041, sales@rnohanmarketing.com 

KotkaU t Afihant Trading Company, +91 -9330033 381, jpautamg1966@gmail.com 

Mumbai : Automate Process Control, +9T922350S308, automate munibai@gmall. corn 

Delhi : Salicon Nano Technology Pvt Ltd, +91-9810575940, info® sal icontechxom 

Thiruvananthapuram : Innovative instruments Inc, 0471-2316385, instrument_inc@vsnl.net 



GuiinSTEK 

Simply Reliable 

GOOD WILL INSTRUMEhTT CO*, LTD. 

www^gwinstekxom 
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Engineer Change. 

Engineering. It pushes us forward. As the world grows more complex, we face more 
diffi cult challenges. So how do you speed up the next engineering breakthrough? 

By char>ging your approach. With National Instruments, engineers and scientists are 
taking advantage of an integrated software and hardware platform that abstracts the 
complexity of measurement and control systems. 



tlie visioff^eT bring the tools. Learn more at ni. 



I Gysie nri?! ) n m a KFn L i mited 



pe) I ErTTail: nijndia@nf.T:orr 



RNI No. DELENG/201 2/51 582 



6 Instruments, 1 Scope, 
Infinite Versatiiity, 




Artwtrary/ Function OscHloecope Spootfum AAaiyzer 

Gensfatof 



The 6-in-1 MD03000 Mixed Domain Oscilloscope with a spectrum analyzer. Starting at $3,350.* 

Designs have evolved, integrating analog, digital and RF technologies. Now, it’s the oscilloscope's turn, 
Introducing the MD03000 Mixed Domain Oscilloscope. Featuring a spectrum analyzer, function generator 
and more, it’s the only scope that comes with the instruments you use most, built-in. it's also upgradeable, 
enabling you to add instruments and increase bandwidth as your needs grow. So you get unlimited versatility 
at a starting price that’s anything but limiting. 



6 Advanced Instruments Built In 

■ Oscilfoscope: iOOMHz-1 GH^rrocteis. 2 or4c^aririete, ■ Arbitrarv/ Function Generator: SOMHzMSstancJaFd 

5 GS/s sampte rate. 1 D Mpo*nt racord length pSus arbitrary wavetorms 

■ Spectrum Analyzer: 9 kHz-3 GHz wUh 3 GHz wide capture bandwidth ■ Protocol Analyzer: Serial data trigger, decode and analysis 

* Logic Analyzer: 16 channels, 121 ps tuning nesolution ■ Digilai Vollmeler: 4-digtts resolijiion 



For more information, please call our sales channel partner in the city nearest to you. Ahmedabad : Optimized Solutions Pvt. Ltd. (91-79) 
3Q080808 / 2658900B; Bangalore: Aarjay International (91-80) 43409200, Convergent Technologies (91-80) 23490111 / 179; 
Chennai : Aarjay (91-44) 40509200, Primeiech Instruments Pvt. Ltd. (91 -44) 24492961 ; Andhra Pradesh / Orissa : Peridot Technologies 
(91-40) 23405855; Indore : Optimized Solutions PvL Ltd. (91) 9909979950; Kerala ; Convergent Technologies (91-471) 2462412 / 386; 
Kolkata : Techno Scientific : (91-33) 32948567; Mumbai : Vitranics India (91-22) 20506037; New Delhi : S,RL Engineers Pvt, Ltd. (91) 
9810157421; Convergent Technologies (91-1 1) 42481 121 / 1 131 ; Pune : Cyronics Instruments Pvt. Ltd. (91-20) 24208200; North EasI 
India : Vishal Vyapar Vikash (91 -361 ) 2540701 * 



Enquires Email To : india.mktg@tek.com 

price ndjdee an oscSciBcofH. qpednjm ortf^BT srti Other instnumantsi and bandwHIh may b« added lor additiortf cost. 
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